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Monaynb «OCHOBBI pacT€HUEBOICTBAY 7-8 Ki1acchl (68 1yacoB)

Monynb «buorexnomorumn» 7-8 kiaccol (68 yacoB)
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Monyns «MonekyIsipHbIe OCHOBBI celeKuum» 9 kiace (68 yacoB)



MNOACHUTEJIbHAS 3AIINCKA

AKTYyaJIbHOCTh W Ha3HAauYeHWe mporpammbl. [Iporpamma paspaboTana B
COOTBETCTBUHM ¢ TpeOoBaHUsIMH DenepaabHOr0 roCyAapcTBEHHOTO 00pa30BaTEbHOTO
CTaHJapTa OCHOBHOTO o0Omero oOpa3oBaHUs, OpPUEHTHpPOBaHa Ha oOecreueHue
WHANBUAYAIbHBIX MOTpeOHOCTEH OOydYaloImuXcsi W HampaBieHa Ha JIOCTHXKEHUE
TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI MPOTPAMMBI OCHOBHOTO 0OIIero oOpa3zoBaHHs C
y4eTOM BBIOOpa YYaCTHHKaMH OOpa30BaTENbHBIX OTHOLICHHM KYpCOB BHEYPOUYHOMN
JEeSATENBHOCTH. DTO MO3BOJSET 00ECIIEUNTh EAUHCTBO 00s3aTeNbHbIX TpeboBaHui PI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3oBaHMs: HE TOJHKO Ha YpOKE, HO U 3a €ro
IpeIeTaMu.

AKTyaJIbHOCTb peaju3aluy JaHHO! IPOrpaMMbl 00yCIIOBJIEHA CaMOil 0COOEHHOCTBIO
IPOEKTHO-UCCIIEA0BATENbCKON JIEATENbHOCTH. JTa JACSITENBHOCTh JIEKUT B OCHOBE
M03HABATEJIBHOIO MHTEpeca peOeHKa, SBISETCS 3aJ0rOM YMEHHUs IUIAHUPOBATh JIHOObIE
JOEHCTBUSL M Ba)XHBIM YCJIOBHMEM YCHEIIHON peanu3auuu uzaeu. JloOble n3MeHeHus
COBPEMEHHOr0 O0IIeCTBAa CBSI3aHbl C MPOEKTAMM M MCCIEIOBAaHUSMU - B HayKe,
TBOpUYECTBE, OM3HEece, OOMIECTBEHHON JKM3HM. [109TOMY Ba)KHBIM 3JI€MEHTOM Pa3BUTHS
JUYHOCTH OOydYaromerocs sBIseTCS (OPMHUPOBAHME OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEIOBATENLCKOM NEATEILHOCTH.

[IporpamMmoii mpenycMOTpeHO (QOPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHSI 3HAHWH, a TakKe M NPAKTHUYECKOTO OMbITa paboThl ¢ JTabOpPaTOpPHBIM
o0Opy/OBaHUEM, OBJAJEHUE MPHEMaMH HCCIIEAOBATEIbCKON AEATEIbHOCTH. MeToabl
opraHuzaluu  oOpa3oBaTeIbHOM W HAYYHO-HCCJIEOBATENIbCKOM  JI€ATEIbHOCTH
npelycMaTpuBaoT (QopMUpOBaHHE Y OOydYaroOlIUMXCsl HECTaHJIAPTHOIO TBOPUYECKOIO
MBIIICHUS, CBOOOIBI CAMOBBIPAKEHUS U MHANBUIYATLHOCTH CYXKICHUM.

JUis TONHOro ydyera MOTPEOHOCTEH yyalMxcsi B MpPOrpaMMe HCHOIb3yeTcs
AU GepeHIUPOBaHHBI  TOJAXOM, YTO CTUMYJHPYET Yy4yallerocss K YBEJIUYEHUIO
MOTPEOHOCTH B MHIUBUYyAIbHON, HHTEIJICKTYIbHOW U TMO3HABATEIHHOU JACSATEIBHOCTU
Y Pa3BUTHUIO HAyYHO-UCCIIEI0BATEIbCKUX HABBIKOB. [Iporpamma cranet BocTpeOGoBaHHOM
B TEPBYIO OYepeab IIKOJIbHUKAMHU, KOTOpPhIE UMEIOT CTOMKWH HHTEpec |
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3yYEHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA,
€CTECTBEHHBIM HayKaM U TE€XHOJIOTHSIM.

B moapocTkoBOM BO3pacTe yJarmiuecs: IposiBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM
WIM UHOW 00JacTW 3HAHUM, HAYYHOM HaNpaBiICHUW WIH MOpodeccCuoHaIbLHON
AesTeNnbHOCTH. TakuMm o00pa3oM MpPoOUCXOAUT (GOPMUPOBAHHE TIO3HABATEIHLHOM U
npo(hecCHOHANBHOM COCTaBJISIONICH JIMYHOCTH, TIOMOTAeT ydalleMycs B ONpEAesICHUU
OyyIero >KU3HEHHOTO MYTH U B TPO(ECCHOHATIEHOM BBIOOPE TOCIIE OKOHYAHUS TITKOJIBI.
[Tono6HOrO posa 3aMHTEPECOBAaHHOCTh CTUMYJIMPYET OCTOSTHHOE JKEJIaHHE IIKOJIbHUKA K
MO3HAHUIO HOBOTO, PACHIMPEHUI0 M YIUIYOJEHUIO COOTBETCTBYIOLIUX 3HAHUH, U
MOJIyYEHUI0O HOBBIX B TOM UHCJE MPAKTUYECKHMX HABBIKOB, a TaKXe MOTHUBUPYET
ydamierocsi Ha npoOpHUEeHTALIUIO.

[IporpamMma HareneHa Ha TOMOIIb PeOEHKY B OCBOCHHHM OCHOB OpraHHU3alluu U
OCYIIECTBIIEHUSI COOCTBEHHOU MPOEKTHO-UCCIIEIOBATENBCKON NIEATETHHOCTH, a TAKXKE B
IpUOOpETEHNH HEOOXOAMMOTO OTIBITA IS paOOThI HaJl UHIUBUAYaTHHBIM UCCIICIOBAHUEM
Wi TpoekToM. IIporpaMMa MOMOXET INKOJBHUKY B 0Oojee TIIyOOKOM H3y4eHUH
MHTEPECYIOIIel ero o0JaCTH €CTECTBEHHBIX HAyK, a TaKKe B MPUOOPETEHHU Ba)KHBIX



COLIMAJIIbHBIX  HABBIKOB, HEOOXOIMMBIX Il MNPOAYKTHBHOM  CoOLMAIM3alMUd U
(bopMHUpOBaHUS TPAXKIAHCKOU MO3UIINHN:

- HaBbIKa CaMOCTOATEJIBHOIO PEIICHHUS aKTyaJbHBIX HCCIEI0BATEIbCKUX WM
MPaKTUYECKUX 3aa4, BKIIOYAIOIIEro B ce0sl YMEHHE BUJIETh U aHATU3UPOBATh POOJIEMBI,
HY>KJAIOIIHecs B PEIIEHNH, yMEHHE IETAIbHO TPOopadaThIBaTh U Peain30BbIBATh CIOCOObI
paboThl ¢ HUMH, yMEHHE IUIAHUPOBAaTh COOCTBEHHYIO pabOTy MU CaMOCTOSTEIbHO
KOHTPOJIMPOBATh CBOE MPOJABMKEHHE K )KEIAEMOMY PE3YyJIbTaTy;

- HaBBIKA TEHEPUPOBAHUA U OGOPMIICHHUS COOCTBEHHBIX WJEH, OOJICUEeHUs HX B
yIOOHYIO JUIs pacipoCTpaHeHus: Gopmy;

- - HaBbIKA YBAXXUTEIHHOTO OTHOIIECHUS K YY>KUM B3TJIsA/1aM U UjiesiM, 0OPMJIICHHBIM B
paboTax JApyrux JIOJeH, JAPYyrux aBTOPOB - BIAJEIBIEB HWHTEIUICKTYalIbHON
COOCTBEHHOCTH;

- HaBblka  MYOJMYHOrO  BBICTYIUIGHHS  Tiepea  OOJNBIION  ayAuTOpuEH,
apryMEHTHUPOBaHUS W OTCTAMBAaHUS CBOEW TOYKH 3PEHUSA, OTBETOB HA BOIPOCHI
CBEPCTHUKOB M B3pPOCIIbIX, YOSKIEHUS IPYrMX B CBOEH IMpaBOTE, NMPOJBUKEHUS CBOUX
HUaCH;

- HaBblKa pabOTHl CO CHEUUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMH IPOTrPaMMaMH,
7a00paTOPHBIM  O0OPYAOBAaHUEM, TEXHUYECKHUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
dboHAaMU M HHBIMH peEcypcamMHu, C KOTOPBIMH MOXET OBIThb CBsI3aHa IPOEKTHO-
MCCJIEI0BATENbCKAs IESITEIbHOCTD IIKOJIbHHKA.

Kpome TOro, pabora MIKOJbHHMKA HAJ NPOEKTOM WM HCCIEJOBAaHUEM OYyIeT
CHOCOOCTBOBATh U PA3BUTHIO €TO aIEKBATHON CAMOOLIEHKH.

BapuaHTsl peanu3zanuu nporpaMMbl U (popMbI POBeIeHUS 3AHATHI.

JlanHast mporpaMMa paccuuTaHa Ha paboTy cO MIKOJbHUKaMU 5-9 kiaccos. [legarory
BA)KHEE aKIIEHTUPOBATH CBOE BHUMAHHUE HE CTOJILKO HAa KAUE€CTBE PE3yJIbTaTa MPOEKTA UIIU
MCCJIEIOBAHMSI, CKOJIBKO HAa TOM, YTOOBI yYaIIUACs TOTy4yasl 3HaHUsI B TOM YHUCJIE U Yepe3
BBITIOJTHEHUE MTPAKTHUECKOTO 33/IaHMS, JIeJIal BBIBOABI U YMO3AKIIOUEHUSI HA OCHOBAHUU
CBOErO HCCIICOBAHUS, YYWICA CpPAaBHUBAaTh €ro pPE3yJbTaTbl C TEOPETUYECKUM
MaTepuajioM M HCCIEJOBAaHUSMU APYIHMX IIKOJIBHUKOB. TakuMm o0pa3oMm, IIKOJIbHUK
OCBOMT OCHOBBI NPOEKTHO-HUCCIEAOBATENILCKOM NIE€ATEIbHOCTH U MPUOOPETET HaBBIK
KPUTHUYECKOTO OTHOILIEHUS K MaTepuaiy.

[Iporpamma pa3Outa Ha MOAYJIH, KOTOpPbIE MOTYT OBITh HCIHOJIB30BaHBI JIMOO
YacTUYHO, JUO0 mojHocThto. Tak wmoaynp «Kak KMBOTHbIE M PacTEHHUS
MIPUCIIOCA0IMBAIOTCS (9BOJIOIIMOHHAS IKOJIOTHS ) TIPEANOIaraeTCs AJisl U3yUEHHUs B 5 WU
6 xiacce B TeueHue ogHoro rojaa (34 gaca B roa). Moaynu « OCHOBBI PaCTEHUEBOICTBAY
1 «bUOTEXHOJOTHS» PacCUUTAHbBI HA 68 YacOB U MOTYT OBITh PeaIM30BaHbI B TCUCHUU 2-
x et (no 34 yaca B ron) unu B TeueHuu 1 ronga (68 yacoB B roa). Bo BTopoMm ciydae
BO3MOYKHO ITPOXOKJIeHNEe 000ux MoyJiel («OCHOBBI paCTEHUEBOJICTBa» B 7 MK 8 Ki1acce,
«buorexHonorun» B 7 wiM 8 kiacce). AHaJIOTHYHO MOAYIH «MOJIEKYJIspHbIE OCHOBBI
¢usmonoruu u dapmMakoIorum» u «MoJeKyIIpHBIE OCHOBBI CEIEKITUN» PACCUYMTAHBI HA
68 9acoB 1 MOT'YT OBITh pEATM30BAHbBI B TCUEHUU 2X JIeT (10 34 yaca B roJ) WK B TCUCHUU
1 rona (68 yacoB B ron). Bo BTopoM cityyae BO3MOXHO MPOXOXKACHUE 000MX MOAYJEH
(«MonexynspHbIE OCHOBBI CeNIeKIN» B 8 Kiacce, «MoJeKysipHble OCHOBBI (DU3UOJIOTUH
u (hapmakosiorun» B 9 kiacce).

MOXXHO pPEKOMEHJO0BATh HCIONb30BaTh MoAynu «Kak >KMBOTHBIE M paCTEHUS



npucrnocadauBaoTcs», «OCHOBBI  PACTEHUEBOACTBAY», «MOJEKYJISIpHbIE  OCHOBBI
CEJICKIIMM» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeIbHOIO IUKIa (5-9 kiacc mo 1 yacy B
HEJIENI0) JJi1 KJIacCOB arpoOMOTEXHOJOTMYecKor HampaBieHHOcTd. Moaymu «Kak
KUBOTHBIC W PACTEHUs MpucnocadauBaroTcs», «buorexnonorunm» u «MoJeKyIspHbIE
OCHOBBI (pM3HONIOTHU U (HapMaKOJIOTHN» B KAUECTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
nukna (5-9 kmacc mo 1 4acy B Henemnto) sl KIacCOB OMOTEXHOJOTHYECKOTO WU
MEJIUIIMHCKOTO HaIPaBJICHUH.

B3aumocBsa3p ¢ mporpammoii Bocnutanusi. [Iporpamma kypca BHEypOUYHOH
NEATEeNIbHOCTU pa3paboTaHa C Y4YETOM pPEKOMEHAAIMid MPUMEPHOU MPOrpaMMBbI
BOCITUTAHUS, YUUTHIBAET MICUXOJIOTO-TIEArOrH4eCKue 0COOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTUKE COCAUMHUTH OOYYAIONIIYI0 M BOCIHUTATEIHHYIO
NEATEIbHOCTh NEJarora, OPUEHTUPOBATh €€ HE TOJIBKO HAa MHTEIUICKTyaJlbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAIILHOE pa3BUTHE PeOCHKA. ITO MPOSBISETCS:

- B IMPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pEAIM3alUU MPOrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HALLIEIIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOM MTPOrpaMme
BOCIIMTAHUS;

- B BO3MOXHOCTHM KOMIUJIEKTOBaHUS PA3HOBO3PACTHBIX TPYMNI JJIsi OpraHu3aIuu
pohOpUEHTAIUOHHOMN JEATEIbHOCTU IIKOJIHHUKOB, BOCTUTATEILHOE 3HAUEHUE KOTOPHIX
OTMEYaeTCs B MPUMEPHOM MpOorpaMme BOCIIUTAHUS;

- B MHTEPAKTUBHBIX (PopMax 3aHSITHH JJIs1 IKOJbHUKOB, 00ECIICUNBAIOIINX OOJIBIITYIO
MX BOBJICYCHHOCTh B COBMECTHYIO C IEAAroroM U APYTrUMU AETBMU ACSATEIBHOCTbH U
BO3MOKHOCTh OOpa30BaHUsI HAa €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIIFOYEBOE
3HAYEHUE KOTOPBIX JUIsI BOCIHUTAaHUS MOJYEPKUBAETCS MPUMEPHOM MPOrpamMMoi
BOCIIMTaHUSI.

OcobGennocTu padoThl yunTesi 0 MporpaMmme. 3ajaya yYUTeNIsl COCTOUT B TOM,
9TOOBI COITPOBOXKAATH MPOIECC MPOGECCHOHATBHON OPUEHTAIIMN TKOJIBHUKA, PACKPHIBASI
MOTEHIIMANT  KaXXJOr0 4Yepe3 BOBJIEYEHHWE B  MHOTOOOpa3Hyl  JACSTEIbHOCT,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynbraToM paboThl YUUTENS B IEPBYIO
ouepe/lb SBJISIETCS IMYHOCTHOE Pa3BUTHUE yUallerocs. JINUHOCTHBIX pe3yJbTaTOB YUYUTEh
MOXET JIOCTUYb, YBJICKAs yUCHUKA COBMECTHOM U MHTEPECHON UM 000UM JeSTEeIbHOCTHIO,
yCTaHaBJIMBas BO BpeMsl 3aHATUN T0OOpOXkKeIaTeIbHYIO0, MOIIEPKUBAIOITYI0 aTMochepy,
HaCBIIIAs 3aHSATUS [ICHHOCTHBIM COJICPYKaHUEM.

[IpumepHas cxeMa poBeASHUsI 3aHATUN 110 IIPOTrpaMMe:

1. OOmbsicHEeHHE TEOPETUYECKOT0 MaTeprana o TeMe.

2. TlogrotoBka K OJKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB JJIf
MPAKTUYECKOTO 3aHATHSI.

3. IlpoBeneHue mMpakTUYECKOTO 3aHSATHS - OCHOBHAS 3a/ladya OCBOCHUE METOJI0JIOTHI
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAaHUU TPEJIOKUTH JIETIM, KOTOpPbIE 3aHMHTEPECOBAIUCH JTAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €T0 B HCCIEIOBATEIBCKUN MPOEKT. 711 3TOro HEeoObXoammo
o0cynuTh OOBEKTHI, KOTOpHIE YYCHUK OyJeT WCCIeN0BaTh, COCTABUTH IUIaH
AKCIIEPUMEHTA.

5. Tlomoub yueHUKY MPOAHAIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-HCCIENOBATENBCKON AEATEIbHOCTH IIKOJbHUKOB
MO>KHO B IPOIIECCE 3AIIUTHI UMH CBOUX pa0OT B paMKaxX MIKOJIbHOM HAy4YHONPAKTUUECKOU



KOH(EPEHIIUH.



COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJbHOCTH
Moayar «Kak KUBOTHbIE W PaCcTeHHsl MPUCHOCAOIMBAIOTCS» (IBOJIOLMOHHAS
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

1. Mut uccnedyem scugvte oo6vexkmot (6 uacos)

CBoiicTBa M CTPOEHHE >KHMBBIX OpPraHU3MOB (CTpoeHue KieTku). Bua, ocoOp -
Opranm3M Kak eauHas cucrtema. Apantauuu (nipucrnocooOsnenus). [lonsitue romeocrasa
KUBOTO opranu3Ma. CriocoObI €ro MmoIepKaHus.

[TonsiTue BapuatuBHOCTH IpU3HaKa. Mccienosarensckue padboTel «Bee 1u (CUHMUIIBI,
Oenku, 6epe3bl U T.1.) oauHaKoBbie? DOTOKBECTY.

Orpanuuenuss Mopdosiorudeckux u (uzuosnornueckux anantanuid. Ilouemy
OpraHu3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIIUMH, MAJICHbKUMHU, BCESTHBIM.
[Tpaktrueckas padora «CocTaBisieM KHUTY PEKOPJOB PACTEHUN M >KUBOTHBIX HAIIETO
Kpasi».

2. Bnusnue okpyscaroweii cpeovl na ncusvte opzanusmeul (12 uacoes)

dakTopbl OKpyXKarlel cpeapl (aduoTHueckue, OMOTUYECKUE, AHTPOIIOTCHHBIE).
[Ipumepbl  abuoTuyeckux  (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIUSHUE Ha
KU3ZHEJEATEIBHOCTD )KMBBIX OPTaHU3MOB: TEMIIEPATYPa, CBET, BIAXKHOCTh. [[pakTrueckoe
3anstue «llBer m Temino» (KyOMKHM JibJla B3BECHUTh, MOJOXHUTH B yamiku lletpu Ha
pazHoIBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO - KTO OBICTpee pacTasii).
[Ipaktrnueckoe 3aHsTHe «YTO pacTBopsieTcs B BoAe» (SKCHEpUMEHT « KUKl 10M»).
[Ipaktuueckoe 3anstue «Juddysus BemectB B Boje (pacTBOpHI)», «J[BukeHue
pacTBOpoB Mo IBeTKY». lIpakTmdeckoe 3ansatue «Jlem mimaBaer B Boje (aiicOepru,
3amMep3aHue BoA0eMOB)». [IpakTuueckoe 3anstue «Jlen nmpu 3aMep3aHUM paclIupsETCs
(pa3pymieHue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHNE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOICHUS KUBBIX OPTaHU3MOB K a0MOTHYECKUM
daktopam. IlpucnocobrneHrss K OCHOBHBIM aOMOTHYECKMM (haKTOopaM: TeMIiepaTypa,
BIAXXHOCTh U cBeT. [Ipaktuueckoe 3ausarue «lllyba» (kyOuku jbaa 3aBEpHYTH B pa3HbIN
Matepual, B3BecuThb). [Ipaktuyeckoe 3aHsTHE «I[IUrMEHTBH» (MOXHO pa3leiuTh Ha
BaTMaHe Kpacutenu u3 ¢piaomactepoBy. [IpakTuueckoe 3anstue «Kak »KUBOTHbBIC TJ1aBAIOT
B BOJIE» (DKCHEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusiHue cBerta (Temnia, BIaKHOCTH, COCTaBa MOYBbI)
Ha pAaCTEHUS] B €CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBHUSAX» (Ha JOCTYITHOM
MaTepuaie).

3. Bzaumooeiicmeus yncusvix opecanuszmos (4 vaca)

buotnueckue (bakTopBhL. 3aKOHOMEpPHOCTHU pa3BUTHUA MEKBUI0BBIX
B3aUMOOTHOIIEHUH. Ko3Bononusa (XUIIHUK-XKEPTBA; Mapa3uT-XO3IMH) IBOJIOIUS
cTpareruii noObiBanus nuiy. ConmanbHOCTh. Buabi-Bceneniisl. [lepedenp pactenwmii-
Bpeauteneil. MccnenoBarensckas pabora «HaGmrogeHuss 3a  B3aMMOOTHOIIECHUSMU
YKUBOTHBIX TMPU JOOBIBAHUU MUIIUA (KOPMYIITKA IS TITHIL, TSI TOPOJCKUX MM CEITbCKHUX
KUBOTHBIX). BeO-kamepwr»y. HccnemoBarennckas pabora «PacmpocTpaHeHue BHUIOB-
CHHAHTPOIIOB B HAIIIE MECTHOCTI.

4. Yenoeek 6 rcuznu pacmenuil u xcueomnvix? (6 uacoe)

AHTponorenHsie ¢aktopsl. [IpaBna iu, 4To NEpPBOOBITHBIC JTIOU KUIH B TAPMOHUU
¢ npupogoil. OIOMAaIIHUBAaHUE W NMPUPYUYECHUE JKUBOTHBIX M PACTEHUMU. 3aU€M cIiacaTh
BBIMHUPAIOIIUE BUBL, KaK 3TO AenaTh. KynbTypHble pacTeHUs U UX IUKuE npeaku. [louemy



BAXKHO MX COXpaHsTh. PazHooOpa3ue KylbTYpHBIX PACTEHUN U MX 3HAYEHHUE B >KU3HU
yenoBeka. KpacHas kuura Bamed Ttepputopun. Oco0o oxpaHseMble TEPPUTOPHH,
3anoBenHUKUM Poccum m mwmpa. Ilpakthueckas pabGorta «Pa3HooOpasue KyJIbTYpHBIX
PACTEHHI B BalllEM PETHOHEY.

HccnenoBarenbckass pabora «BimsHEEe aHTPOMOTEHHBIX (DAaKTOPOB Ha Pa3BUTHE
pacTeHuil B TOPO/Ie/HACETICHHOM ITYHKTEY.

Okckypeusi/mpaktudeckas padora « OOIIT B Bamrem pernoHe - yHUKaIbHBIE O0BEKTHI
PUPOJIBIY.

5. Ikonozuueckue nuwu (6 uacos)

buocdepa - ogHa u3 BaxkHeumux obosjouek 3emiid. UTO Takoe «IKOJIOTHYECKUE
HUIIM» U Kak OHU (opmupyrorcs? PopMupoBaHuE 3HAHUN MO OMOPa3HOOOpaA3UIO
KU3HEHHBIX (POPM, MOBEIEHYECKUX MPUCTTOCOOTICHUHN, MOAUGDUKAITMOHHAS U3MEHYUBOCTh
(Ha 6a3oBOM ypoBHE). PacturenbHbie cooOlecTBa M UX THUMBL. Pa3BuTHE M CMEHBI
pPacTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTMUYECKUE HUIIM BOKPYr TEOS - ONUCaHUE
dbakTopoB OKpyxkawoueh cpenp». MccnenoBarenbckue paboTel «DeHonornueckue
HaOJIIOICHUS.

Moayiab «OCHOBBI pacTeHHEBOACTBAa» 7-8 Kiaccnl (68 yacos)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOJCTBO: OCHOBHBIC (PAKTOPHI BBIPAIMBAHUS PACTCHUI.
Hctopust pa3BuTusi arpoxumMudeckux 3Hanuii (paboter M.B. JlomonocoBa, FO. JIubuxa,
Bbyccenro, B.B. [lokyudaeBa, K.A. Tumupszena, I1.A. Kocteruena, JI.H. IIpsauninukosa u
ap.). [Ipaktuyeckas pabora «bouka JInbuxay.

2. Azpomexnuueckuii ykcnepumenm (6 uacoes)

[IpaBmiia TOCTAaHOBKM arpo3KCHEepUMEHTOB. IlocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMi. BpIiOOp TeMBbI, COCTaBIIEHHE TUIIOTE3bI, LIETU W 3a7a4 KCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUW B KOHTpoJupyeMou cpene. KoHTponu, NOBTOPHOCTH,
npoBefieHne dKcnepuMmeHTta. IlnanupoBanue »skcriepuMmenTa. OIlleHKa pe3yJbTaToB
skcnepuMenTa. MccnegoBarenbckass padora «DakTopbl, BIUSIONIME HAa MPOpAcCTaHUE
ceMstH (POCT MPOPOCTKOB).

OcBOeHME TEXHOJOTUH KPYIJIOTOJAUYHOTO BBIpAIIMBAHUS CaJaTOB U MUKPO3EJIECHU
B KOHTPOJHUPYEMBIX HMCKYCCTBEHHBIX YCI0BUSX. COOp YyCTAaHOBKH ISl BBIpaIlUBaHUS
pacTeHUI B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Poab xumuueckux rnemenmos 6 numanuu pacmenuii (20 uacos)

Bona. PactBop. BrITsikka. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTH W pH
pactBopa. Poib XMMUYECKHX 3JIEMEHTOB B MUTaHUU pacTeHuil. [lomydenne nurarenbHbIX
BelecTB pactenusmu. [Ipaktuueckast pabora «CxeMbl MUTATENBHBIX pacTBOPOB. Pacuer
7103 yTIOOpEHUI JIsl MUTATEIIbHBIX PACTBOPOBY.

Y noOpenusi: opranndeckrue, MUHEpaIbHbIC, MUKpOOHOIOoTHYeCKre. THUIIBI TUTAaHUS
pactenuii. Bo3nymiHoe W MuHEpanbHOE (KOpPHEBOE) MUTaHWE pacTeHuil. TpancmopT
[UTATEJIbHBIX BEIIECTB PACTEHHUM: BOCXOIAIIMA W HUCXOIAIMKA TOK. BakHeumne
KanuiHble, GocPopHble M a30THbIE yAOOpeHus, ux cBoiicTBa. IIpocTeie U cllOXHBIE
ynoopenus. [Ipaktuueckas padota «I[lpaBuna cmemmBanust ynoopenunin» [Ipaktuyeckas
pabora «llutanue pacTeHui: TEXHOJIOTUS MPUTOTOBICHUS MUTATEIbHBIX PACTBOPOB IS
Pa3HBIX KYJIbTYpP».



PocT u pa3BuTue pacTeHui: 3Tanbl OHTOreHe3a, (PaKTOpPhI, BIUAIONIME HA POCT
pacTeHuil: CBET, TIyCTOTa TMOCAa0K, NHUTaHue, cyocTtpar. IlpakTudeckas paborta
«MOHUTOPHUHT MUHEPAJIBHOTO ITUTAHUSI PACTCHUIN.

Oco0eHHOCTH MUTAaHUS PACTEHUI a30TOM. A30T U €T0 3HAYCHHE B KU3HU PACTCHHUIA.
@DopMBbI a30Ta U UX NPEBPALLEHUE B ITOYBE.

Hctounuku gocdopa anst pacterus. 3HaueHue Hochopcoepkaiinx CoequHEHUNH
B KJieTke. Pois Makpoaprudeckux coequneHnit hochopa B 3HEPTETHISCKOM OOMEHE.

Bnusnue xanus Ha (QuU3MYECKHME CBOWCTBA NPOTOIUIa3Mbl, HAa (EPMEHTHI
YIIEBOAOPOJAHOTO OOMEHa, CUHTE3 OelKoB U Jp. Poib Kaius B moaaep’aHuu MOHHOTO
OaslaHca B TKaHsX, B MPOIECCaX CAMOPETYIISIUY.

PerynstopHas u cTpykTypooOpa3oBaTeinbHasi poOJb Kajblusl. YdacTue B
o0pa30oBaHUM KJIETOYHOW CTEHKH, MOAJIEPKAHUU CTPYKTYpPbl MEMOpaH M PETYyJsLus UX
IIPOHUIIAEMOCTH.

3HaueHue MarHus B Merabonu3Me pacTeHuil. MarHuii B cocraBe Xjopoduiuia,
CXOJICTBO XJOpPO(HMIUIa U IreMOrJoOnHa KaK CBHUJAETEIbCTBO €IMHCTBA OPraHUYECKOIO
MUpa.

Cepa u ero OCHOBHBIE COEITMHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3alMH KIETKH,
Y4acTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX.

Muxkpoanementsl. I[lpencraBieHuss O Pojd MHUKPOIJIEMEHTOB B METaOOJIU3ME
pacteHui. OCOOEHHOCTH MOCTYIUIEHUSI MHUKpPO3JEMEHTOB B pacteHus. CHHEprusMm u
AHTarOHW3M 3JIEMEHTOB IUTAHUS PACTCHH.

PacturenpHass auarHocTMKa W METOJBl HACHTH(HKAIIMM HEIOCTaTKa/M30BbITKA
arieMeHTOB nuTanus. [lpakTuueckas padbora «PacTuTenbHas qUarHOCTHKaY.

UccnenoBarenbckas padota «O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTeHUN
Ha IIKOJbHOW TEPPUTOPUM, YCTAHOBKA MPHUYMH NATOJOTHYECKHX COCTOSHUM (IpH
HAJTUYHN )».

UccnenoBatenbckast padota «OlLieHKa BIUSHUS pPa3iMYHBIX D3JEMEHTOB Ha
COCTOSTHHE PACTEHUM (COCTABJICHUE PA3TUYHBIX MOJKOPMOK ).

4. Pezynamopul pocma pacmenuii. 3awguma pacmenuit (4 uaca)

[Tonsitue o perynstopax pocra pactreHuid. CTUMYISTOPBI pocTa - (UTOTOPMOHBI
(aykcuHbl, ruOOEpesIHbL, IUTOKUHUHBI). MHrHOUTOpHI pocTa pacTenuii: 1. mpupoaHbie
(abcum3oBasi KUCIOTa U HEKOTOpble (DEHOJbHBIE BELIECTBAa (MKyMapoBas, KOpHUYHAas,
CAJMIIWIIOBAs K-Thl), 2. CUHTETUYECKHME (MOpP(AKTHUHBI, pPETAPAAHTHI, Je(OTUAHTHI,
JNECUKaHThl, TepOuuapl). OUTOMOHUTOPHUHI U OLEHKAa COCTOSHUSI PAaCTEHUH.
CoBpemenHnbie crocoObl MoHuTOpuHra. I[IpakTnueckas pabora «DUTOMOHUTOPUHT U
OLIEHKa COCTOsAHUSA pacTeHui. COBpeMEHHBIE CITIOCOOBI MOHUTOPUHTa.

HccnenoBarenbckast paborta «BiusiHue rerepoaykcuHa Ha nmpopacTtaHue (pocT Ha
Pa3HbIX CTAUAX, B PA3HBIX YCIOBUSX) PA3IUYHBIX PACTEHUI.

3amuTa pacTeHMid OT BpeauTeneil: ocHOBbI Omomeromda. IIpakTuueckas pabota
«MHCeKTapuu: NpaBUIIa U YCIOBUS Pa3BEACHUS MOJE3HBIX HACEKOMBIX ).

5. Boomuasa, necuanasa u nousennasn Kyabmypol, UX npUMeHeHUe 6 GblpaAuiU6aAHUN
pacmenuil. Quzuono2usn pacmenuil (8 uacos)

BonHas, necyaHas M MOYBEHHas KYJbTYpbl, UX NMPUMEHEHHUE B BbIpalllMBaHUU
pactenuii. IlpoBeneHue Boabl B KOpHE M cTebsie pacteHuid. [Ipaktuueckas pabora
«KopHeBoe naBiieHue».



BoaHblil pexxuM pacTEeHUN: CTpOEHUE YCThUIL: (DAKTOPBI, BIUSAIOINIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAUEHUE MEXaHU3Ma PETYJISALNHA UCIIApPEHHSI BJIAard PACTEHHUEM.
[TpakTrueckas pabota «I[IpuroToBneHue npenapara yCThUI[ METOJOM CIIETIKA.

HccnenoBarenbckue padoThl: «BinusHUE yCIOBHH coAep)KaHWs pPAacTeHUl Ha
KOJIMYECTBO YCTHUID.

doTocuHTe3 - YHHKaIbHBIN Mpolecc pacTeHuil. TemHOBas u cBeToBas (a3bl
dorocunTe3a. 3HaueHue (HOTOCHHTE3a JJIS KUBBIX OpraHu3moB. [Ipaktuueckas pabota
«DyHKIIMOHANbHASI ~ JUArHOCTUKA  PAacTEHW 10  aKTUBHOCTH  XJIOPOIUIACTOBY
UccnenoBarenbckass pabora «Ompenenenne xjopopmwmia A u b, oreHka
(bOTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUSAIOIINX HA HEE.

@akTOpbl pocTa pacTEHU: BO3MyX W a’panus. [loazemMHOe NbIXaHUE PACTEHUNA:
COCTaB MOYBEHHOT'0 BO3/TyXa, Ta3000MeH. ['a3000MeH npy 6€ClIOYBEHHOM BBIPAIIUBAHUH.
[Ipaktuueckass pabora «Anpamus, CO2 u O2. Jlpixanue pacteHuit». IIpaktudeckas
pabota «/lpIxaHue pacTeHU: OIleHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHUHN U TIJIOJIOBY.

UccnenoBarenbckue padboThl: «BiusHue crocoba BeIpamiuBaHus —(cocTaBa
MUATATEJILHOW CMECH, CXEMbI BHECEHHUSI) HA POCT U Pa3BUTHS PA3IMUHBIX PACTCHUIN.

6. Kynremypnote pacmenusa. Cospemennvie acnekmut ceaekyuu (20 uacos)

Kak wyenoBek cranm wucnonp3oBaTh pacteHuA? CBs3b Ppa3sBUTHS LUBWIA3ALNN
YEJIOBEKA M OJOMAaIlIHUBaHUs pacTteHuil. Jlomectukanus. Jluckyccus «Jlomectrukanus, Bce
JIM pacCTEHUS U )KUBOTHBIE, KOTOPHIE KUBYT PAJIOM C YEJIOBEKOM MM OJIOMAIIIHUBAIOTCS?
MOXHO JIM CUATATh TapaKaHa OJOMAITHEHHBIM KUBOTHBIM?)

HacnenctBeHHOCTh M1 M3MEHUYMBOCTH - OCHOBHBIE CBOWMCTBA >KMBBIX OPraHU3MOB.
N3menunBocth. Buasl m3aMmenunmBocTh. [Ipaktuueckass pabora «MoaudukannoHHas
U3MEHYHUBOCTD (JIUCTHSI, UTOJIKU C OJTHOTO JEPEBa)».

['en - wMaTepuanbHBII HOCUTENIb HACJIEACTBEHHOCTH M  W3MEHYUBOCTH.
HyxnennoBeie kucnotel. Jlokanu3anuss reHETUUECKOr0 Marepuana B KieTke. JleneHue
kierok. Perukarus JIHK. OcHoBHast morma mosiekymsipHOM 6uonoruu. TpaHCKPUTITTHUSL.
Tpancnsuus. Mytanuu. [Ipaktudeckas padota «I'eH - UHCTpYKIHS 110 COOpKe KIETKH (Ha
oucepe wiu KoHCTpykTOope)». [IpakTuueckas padora «Myranus Ha OyTepOponae (ro0oit
00BEKT M3 TpeAblayIIeH padoThl, i€ U3MEHEHUE MHCTPYKIUU MPUBEACT K U3MEHEHUIO
BHEIIIHETO BUJIa 00HEKTA)».

D¢ dexT OYTHUIOUYHOTO TOPJIBIIIKA W TEHETHYECKoe pazHooOpasue. UTo Takoe
reH0aHk? 3adyeM COXpaHSATh T'€HETHYECKUE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHMS TCHETHYECKHUX pecypcoB pacTenuit (eX Situ u in situ).

3nauenne pabor H.M. BasunoBa. 3akoH romosormueckux psaoB. LleHTpsI
MMPOUCXOXKACHNUS KyJIbTypHbIX pactenni H.M. BaswioBa u IL.M. JKykosckoro.
[Tpaktrueckas pabota o rpynmnam «OTKy1a Ha HalMX CTOJIaxX (PYKTHI/OBOIIIN/3TAKNY.

OcHoBHBIE MeTOABI cenekimu. [ubpuauzanus. Popmbl otbopa. OCHOBHBIE
HaIpPaBJICHUS CENICKIUU: YIYUYIlICHHE YPOXKAUHOCTHU, YCTOMUYMBOCTH K OMOTHUYECKUM H
abuotnueckuM (Qaxrtopam. Ilpaktnueckas paborta «BripamuBaem ropox. Kak mposectu
CKpEILIMBAHUE Y TOPOXAN.

Ecte nu xu3Hp B mnpoOupke? bHOTEXHOIOTHS KyJIBTYPHBIX PACTEHHIA.
UccnenoBarenbckass pabota «BelpammBanue pacteHuil B mnpoOupke» (MOXKHO
BOCIIOJIb30BaTbCA  PE3YyJbTaTaMU MPEABIAYIINX OSKCIEPUMEHTOB IO COCTABIJICHUIO
MUTATEIbHBIX PACTBOPOB JJI PACTEHUM ).



Kak uenoBek MoxxeT MmoauduiupoBars pacteHus? ['eHeTnueckoe pefakTupoBaHHeE.
CoBpeMeHHbIE TOAXOAbl U JIOCTUXKEHUSI TEHETUYECKOrO PEJAKTUPOBAHUS PACTECHUM.
[Tpaktrueckas pabota «['eHOMHBIC HOKHHUIIBI (MOETHpOBaHue padoThl cucteMbl CRISP-
Cas).

7. Pacmumenvnas npodykuyus. (8 uacoe)

Hanzemubie u moazemHbie opranbl pactenuii. [loGer u BHIOM3MEHEHHBINH TOOET
pactennii. CriocoObl pa3MHOXKEHUSI PACTCHUM.

[lonsitTue o0 KayecTBe TNPOAYKTOB mnuTaHus. [IpoOieMbl  KOHKypeHUIUU
OTEUECTBEHHBIX MPOJYKTOB MUTAHUSI C UMIIOPTHBHIMU. JIOTUCTHKA JOCTaBKU U CPEACTBA
coxpaHeHusi NpoaykTtoB nurtanud. [Ipaktuueckas pabora «lIpenensHo nomycTHMBIE
koHueHntparuu (I[11K) u Meronpl KOHTposisi GE30MAaCHOCTH PACTUTENBHBIX MPOTYKTOB
MIATAHUS.

Mukpo3seneHb: moje3HocTh U TexHosorusi. Mccnenoparenbckas padora «OieHka
KauecTBa BBIPAIICHHOW MUKPO3EJIeHN» (JIMOO0 CBOSA, TMO0 U3 Mara3uHa).

XUMHAYECKHI aHAIN3 MIPOIYKLHH. OCHOBBI cnekTpooToMeTpuHu.
[Torenmmomerpusa. Xpomarorpadus. [Ipakruueckas padbota «MeToabl OLIEHKH KayecTBa
pacTUTENIbHOM TPOAYKIIMU: XPAHEHHE U COXPAHHOCTb NUTATENbHBIX BEMIECTB» (110
JOCTYITHOMY 00OpPY/IOBaHHUIO).

UccnenoBarenbckas padbora «Omnpenenenue ButamuHa C MeTOJ0M OOpaTHOIO
TUTPOBAHUS B IUI0JaX HA PA3HOM CPOKE (CIOco0€) XpaHEHHSI.

Monyab «buorexnosnorus» 7-8 kiaaccni (68 yacon)
1. Buomexnonozus (4 uaca)

[Tonsitue OWOTEXHOJNOTHM. 3a4eM YEJOBEKY OMOTEXHOJIOTHMH, B YeM HX
IPEUMYIIECTBO NEpe]] XMMUYECKUM CUHTE30M. OCHOBHbBIE OMOOOBEKTHI OMOTEXHOJIOTUU:
MIPOMBIILICHHBIE MUKPOOPTaHU3MbI, KIETKA U TKaHU PACTEHUM, KUBOTHBIX M YEJIOBEKA,
ounokatanuzatopel. [lpaktuueckass pabora «lIpumepbl npUMeHEHUS OHOJOTUYECKUX
00BEKTOB B TBOCH JKU3HU.

Ceipbe Juisi OMOCHHTE3a W OLIEHKa €ro OMOJOorndyeckod meHHOCcTU. OCHOBHbBIE
UCTOYHUKHU yriaepoja, asora, (ochopa, mukposneMeHToB. HccnegoBaHMe HOBBIX
HMCTOYHUKOB CBIPbsI (BKJIOYAsl BOMIPOCHI €r0 MpeABapUTEILHON 00paboTKH), pa3paboTka
HOBBIX THUTATEJBHBIX CPEd, B TOM YHCJIE BKIIOYAIOIIUX OWOCTUMYJSATOPHI U JIPyTHE
AJIIEMEHTHI YNPABIEHUS U ONTUMHU3AIMH MPOIIECCOB OMOCHHTE3a. MeTo bl ONTUMHU3aLUN
MUTATEIBHBIX CPE/I.

2. Mukpoobuonozusn (12 uacoe)

[lonoxenne MPOKApUOTOB B CUCTEME opraHudeckoro wmupa. CrpoeHue
OakTepuanbHoi KieTku. Knaccudukanus 6axrepuii. Mopdomnorus 6akrepuii. [Ipoctsie u
CJIOKHBIE METOJIbl OKpaIMBaHus OakTepuil. Gu3noaorus 6aKTepwii: MUTaHUE, TbIXaHUE,
pocT W pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxen (dKCTpeMOPUIHLHOCTD,
0COOCHHOCTH CTpoeHus kieTku). JlaboparopHas pabota «DukcupoBaHHBIE MpenapaThbl
oaxTepuii. Onpenenenue GopMbl IPEIIOKEHHBIX KYIbTYP MUKPOOPTAHU3MOB, HCTIONB3YS
npocToit MetoJ okpacku» JlabopatopHast pabota «OnpeneneHue Tuna KIeToOYHOW CTEHKU
METO/IOM OKpamuBaHus 1o I'pamy» (pu HaTUYUK PEAKTUBOB).

MosnouHokucnoe u crnuptoBoe Opokenue. DoToTpodHBIE U XEMOTpPO(HBIE
Oaktepun.  KunHernueckoe  omucaHue  Mpoliecca  pocTa  MHUKPOOPTaHU3MOB.
DKCnoHeHIMaNnbHas MoJieb pocTa. Kunetnka rudenn Mukpoopranusmos. JlabopaTopHas



pabota «IIpuroroBieHue NpU>KU3HEHHBIX MPEMAPATOB MOJIOYHOKUCIBIX OaKTepUii».

[TaTorennsie OakTepun. YymHas majoyka U 4YepHas CMEpPTh, OOTYIU3M, CTOJIOHSK,
TyOepkynes. Mcropust 60pr0Obl ¢ 6akTepuanbHbiMu HHekmsamu. JlaboparopHas paborta
«[ToceB cmbiBa ¢ pyk Ha yamku [lerpu». Jlabopartopnas paGota «BeineneHne 4ncToit
KynbTypbl Oaktepuil. Meton pasBefeHHil. MeTon  HCTOMIAIOMIETO — IITPUXAY.
JlabopaTopHas pabota «Mopdosornueckas XapaKTEPUCTUKA BBIJCICHHOW YHUCTOMN
KYJBTYpbI: XapaKTepUCTHUKA KOJIOHUH, popMa OaKTepui, TUIT KIETOYHOU CTEHKI.

BoiiHa 0ecKOHEYHOCTH: aHTUOMOTHKU TPOTUB OakTepuil. MexaHu3Mbl JIEUCTBUMN
aHTUOMOTUKOB. MeXKIIeTOuHas KOMMYHMKanua Oakrtepuii. UyBCcTBO KBOpyMa.
JlabopaTopHass pabota «CpaBHEHHE pOCTa MHKPOOPTaHM3MOB Ha 4Yalike 0e3 u ¢
noOapiieHus aHTHOMOTUKOB» MccnenoBaTenbckas pabora «[loMck MUKpOOpPraHHM3MOB
00J1a1ar0MX AaHTATOHUCTUYECKON aKTUBHOCTBION.

[Tpumenenue Oakrepuil uenoBekoM. KuHernueckoe omnucaHue OHOCHHTE3a
MPOAYKTOB MHUKpOOpraHu3Mamu. bakrtepuu, KOTOpbIE MOTYT pa3jiararh IUIACTHK.
HccnenoBarenbckas padota «BbigeneHne MOJIOYHOKUCIBIX OaKTepUil, HCCIEIOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3msl B arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIE aCCOLIMALIMM PACTEHUN
¢ Mukpoopranusmamu. MccnenoBarensckas pabota «BelieneHue OakTepuid MOJE3HBIX
JUJISL PAaCTEHUID.

3. Jykapuomuueckue opzaHusmvl 6 Ouomexmoyocuu (njiecHeevle 2puobl,
oposcocu, 60oopocau) (12 uwacoe)

[TnecHeBble TPUOBI MPOAYLIEHTH OMOIOTMUECKH AaKTHBHBIX BELLIECTB.

OOmas xapakTepUCTHKa JpOiOKEeH caxapoMuueToB. Vcropus MCHOIb30BaHUS
JIPOACKEN B TPAIULIMOHHON OMOTEXHOJOTMU. TeXHOJIOrMH BUHOAENUS U XJIeOONEeUeHHUs,
CHeIMaIN3UPOBaHHBIE pachkl Apoxokei. Metabomusm apoxokeit. Peakiust cnupToBOTO
opoxxenusi. JlaboparopHasi pabora «llomcuer kieTok Apoxoket B kamepe [opseBay.
JlabopaTtopHas pabora «OOHapyX)eHUE MPOIYKTOB CIIUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIIUPTAa U YIJIEKUCIOro ra3a». [loayyeHrne BTOpUYHBIX META0OIUTOB B IposkxKax. Jpoxoku
KaK IpOYyLIeHTbl OMOTOIUIMB. [lonyueHune nenaeBbiX OenKoB B APOAIKaX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOKEHHS Y JIPOXKKEH, 3HaUCHUE
U3Y4YeHUs] MUTO3a M LMUTOKMHE3a MJi1 ONTHUMHU3AlMHU MPOLIECCOB KYJIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, TIOHUMAHUSI TPUYMH MATOTC€HHOCTH JIPOXIKEH U rpuOOB, MOKCKa
MuUlIeHEN (PYHTUIIUAO0B U pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX IIpenaparoB. JJabopaTopHas
pabora «Habmionenne pa3MHOXKEHHUS APOXOKEBBIX KiIeTok». [IpakTtuueckass pabota
«ITonmyuenue TBOpora u Keupa Ha OCHOBE MOJIOYHOKHUCIBIX OakTepuit». [IpakTrdeckas
pabora «OCHOBHBIE BUBI KBaca W MX XapaKTEPUCTHUKA» «JIpOXIKHU M MOJOYHOKHUCIIHIC
OakTepuu, TpPUMEHAEMbIC JUIsl TMPOU3BOJCTBA KBaca». IIpakTudeckas pabota
«CpaBHUTENBHBIA aHATN3 PA3BUTHUS JPONKKEH B adpOOHBIX W aHAIPOOHBIX YCIOBUSIX).
[IpakTnueckass pabora «MeTOIbl OLIGHKH CBOMCTB XJIEOOMEKApHBIX  APOXOKEH.
Oco0eHHOCTH TNPUMEHEHHUS! TMPECCOBAHHBIX, CYIIEHBIX M WHCTAHTHBIX JPOAOKEN.
UccnenoBarenbckas padbora «BausHue (Qu3MKo-XUMUYECKUX (PAKTOpPOB HA KadyeCTBO
OMOTEXHOJOTHYECKON TpoayKIuu (KBac, kepup, coip, Xed u ap.)».

Bonopocnu - mepcnekTUBHBIA OOBEKT Il MPOM3BOJACTBA O€jKa W YrieBOIOB.
buorexHoMornYecKre METOJbl OYMCTKU TBEPHABIX, XKUAKUX OTXOJIOB U Ta3000pa3HBIX
0TX0/10B TIpou3BoACTB. CrouHble BOJbI. CXeMbl OYMCTKU. BHOQUIBTPBI, a’poTeHKH,



METAHTEHKH, OKCUTEHKH. AKTUBHBIA WJI W BXOASUIME B HETO MHUKPOOPTraHU3MBI.
Hcnonp3oBanue BOIOpPOCIEH B OUMCTKE CTOUHBIX BoA. MccrnemoBatenbckas pabota
«Bmustane pusuko-xumudeckux (axropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennan ungpopmauus (8 uacos)

HacneacTBEeHHOCTh U U3MEHUYHMBOCTH - OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Buael m3aMmenunBocTh. [IpakTtmueckas pabora «MomudukanunoHHas
MU3MEHYHUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JEPEBA)».

['en - MaTepuanbHBII HOCUTENb HACJIEACTBEHHOCTH M  HM3MEHYHMBOCTH.
HyxiienHoBble KHACIOTHI. JIOKanu3anus T€HETUYECKOro Marepuala B KieTke. Jlenenue
kierok. Pemukarus [IHK. OcHoBHast morma MoliekymsipHOM 6uonoruu. TpaHCKpUTIUSL.
Tpancnsauus. Mytaruu. [Ipaktuueckas padbota «I'eH - HHCTpYKIIHS 110 cOOpKe KIETKU (Ha
oucepe wim KoHCTpykTOpe)». [IpakTuueckast pabora «MyTtanusa Ha OyTepOpoe (J1iro0oi
00BEKT U3 MpeAblayel paboThl, IJie U3MEHEHNE MHCTPYKIIMK MPUBENET K N3MEHEHHIO
BHEIITHETO BHUJIa 00BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHnue BUPYCOB B CUCTEME OpraHuuecKkoro Mupa. CTpykTypa U XUMUYECKHUMA
coctaB BHUpycoB. Kiaccupukauuss BupycoB. Penpoaykuuss BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (pHiIbMa O BUpycCax.

Bupycsl - Bo30yauTenu nHpEeKIMOHHbIX Oosie3Hell. OHKoBUpYCHI. bakTeprodaru:
CTpOC€HHUE, CBOWCTBa, mNpuMeHeHue. I[lpaktudeckas pabora. «Meron pa3BeAecHUN»
[Tpaktuueckas pabora. « TurpoBanue 6akrepuodaroy.

buonoruueckue MeTo1pl 00pHOBI C BUPYCAMH.

6. I'ennas unxcenepus u GuomexHno02uu. (8 uacos)

OcHoOBBI TeHHOUW uHXKeHepuu. Bekropa. Cnenududeckue dhepMeHTH OakTepuid.
[Ipaktuueckass pabora «DHAOHYKJIEA3bl PECTPUKIMU (paboTa ¢ HYKICOTHIHBIMU
MOCJIEIOBATEIHLHOCTSIMH Ha Oymare)y.

buorexHomorun mpoayKiuu OENKOB B OaKkTepuaibHBIX KynbTypax. JlocTmkeHus
T€HHOW MHXKEHEPUU U OUOTEXHOJIOTHUHU.

CRISPR/Cas — cucrtema aganTUBHOTO UMMYHUTETa OAKTEPHI U apXCid.
[TpakTrueckas padora «I ennsie HoxHUIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)y»
I['MO. Metoas! nomyuenust ' MO. Urpa-auckyccus «Borpaii rpant Ha cozganue ' MO»y.

1. buomexnonozuu 6 rxcueomuoeoocmee (8 uacos)

JlomecTukaldsi OCHOBHbBIC JOMAIITHUE >KUBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JOMECTUKAIMU KUBOTHBIX (JIMCHUIIA, HOPKA U JIp. - SKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). [uckyccusi «JlomecTukanusi, Bce JIM PAaCTEHHs] U >KUBOTHBIE,
KOTOPBIE )KUBYT PSAJIOM C YEJIIOBEKOM UM OJIOMAIIIHUBAIOTCS? MOKHO JIU CUMTATh TapaKkaHa
OJIOMAIIIHEHHBIM KUBOTHBIM?».

CoBpeMeHHbIE METOJIbI B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIMS SMOpPHOHOB,
XUMEPHBIC )KUBOTHBIE, KiIoHUpoBaHue. [IpakTrueckas pabora «MeToanKa KITOHHPOBAHUS
(MomenupoBaHue Ha Oymare).

OcHOBHBIE 00JIE3HU >KMBOTHBIX M pOJIb IMATOI€HHBIX MHUKPOOPTraHU3MOB U
Napa3uToB B pa3BUTUU 3a00JIEBaHUH IOMAITHUX KUBOTHBIX M OCHOBHBIX Mepax 00pbOBI €
HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [loyoxkuTenbHoe n
no004YHOE (OTpUILIATENLHOE) BO3JAEHCTBUM aHTUOMOTHUKOB HAa OPraHu3M B XOJI€ JICUCHUS
JKUBOTHBIX; LIEJIM W 3aJa4d BETEpHUHApPHHU. DBDHOTEXHOJOrHs KOPMOBBIX IIPENAapaToB.



[Tpaktruueckas padbora «CocTaBiieHUE pallMOHA TUTAHUS ) KUBOTHOT'O, pACYET PACX0JI0B Ha
conepxanuey. UccnenoBarenbekas padoTa « OLieHKa Ka4eCTBa MOJIOYHOM MPOTYKIIMI.
8. buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHble MeToAbl cenekiuu. [ubpumuzanus. Popmbl or6opa. OcCHOBHBIC
HaIpPaBJICHUS] CEJICKIUU: YJIYUYIlIEHUE YPOKaMHOCTH, YCTOMUYUBOCTH K OMOTHUYECKUM U
abuotnueckuMm Qaxrtopam. IIpaktuueckas pabora «BripamuBaem ropox. Kak mposectu
CKpEILIMBAHUE Y TOPOXAN.

OCHOBHBIE TOAXOJAbl CEJIEKIIMM U OHOTEXHOJOTMHM KYJIbTYPHBIX PACTCHUH,
['uOpuanzanus, oToaleHHas TUOpUIU3alMsl, WCKYCCTBEHHBIM OTOOp, TreTeposuc,
TpaHchopMalysi, MyTareHe3, reHeTUYecKoe pefakThpoBaHue). Mcropus cenexkuuu B
Poccun u mupe, uCTOpHs pa3BUTHS BaXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak denoBek MoxkeT MoauduIupoBaTh pacteHusi? ['eHHass HHKEHEPUs] paCTEHUN:
UTo Takoe reHeTHuYecKass WHKEHEpPUs pacTeHUi. TpaHCreHHblE pacTeHus. MeTonbl
nosydeHusi. OOpa3zoBaHue onMyxoJiei y pacteHuid. ArpoOakTepuanbHas TpaHchopmanus:
Ternasmuasl. I'ensl T-JIHK. MonekynsipHO-TeHETUUECKHE MEXaHU3MBbI TpaHChOpMaIuu.
['enetnueckoe pegaktupoBanre. COBpeMEHHbBIE TOAXOIBI U JOCTUXKEHUSI TEHETUYECKOTO
penaktupoBanuss ~ pactenuil.  Ilpaktuueckass  pabora  «I'€HOMHBIE  HOKHHUIIBI
(MonmenupoBanue padotel cucrembl CRISP-Cas).

EcTb 1 %u3Hb B ipoOupke? BUOTEXHOIOTUs KYJIbTYPHBIX PACTEHUH.
UccnenoBarenbckass pabota «BelpammBanue pacteHnii B npoOHupke  (MOXKHO
BOCIOJIB30BaTbCSl  PE3yJbTaTaMU MNPEABIAYLIAX OSKCIIEPUMEHTOB IO COCTABIICHUIO
MATATEJIbHBIX PACTBOPOB JII PACTCHU )».

Moayab «MoJieky/JIsipHble OCHOBBI (u3HoI0TuN U (papMakKoJgorun» 9 Kiace
(68 yacoB)

1. @uszuonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie anementsi: opranorensl: O, C, N, H. AxktuBHbIe (POpMBI
KHCJIOPOJA, UX MOJTYYEHHE, HEUTpaIn3anusl.

MakpoasJieMEeHTBI: TPOILICHT COAEP>KaHUSI B OpPTaHU3MeE, BBITIOJHsAEMast (DYHKIUSA,
coliepkaHne B TpoAykTax mnuTaHus. Ca2+ - cBs3bIBalomIue OCNKH, JACTIOHUPOBAHUE
KaJIBIIUS, PETYJISIUSI YPOBHS Kajblldsl B OpraHu3Me: TOpMOHBI mouek. Mg - ctpoeHue
xJ0pouia, €ro akTUBAIMS COJTHEUHOM SHEPrueH.

MUKpO3JIeMEHTBI: B KaKUX MOJEKYJIaX COJAEp)KaTcs, BbINOIHsAeMas (QyHKIIHS,
coziepxkaHue B IpoaykTax nutanus. [lociaencTsus nepeao3upoBKU MUKpOdIeMeHTamu. Fe
- yCBaMBaeMbI€ THUIbI COCAMHEHUN kele3a. ['eMonpoTenHbl, TeMOLIMaHUH, [IUTOXPOMBI.
Cu - ycBoeHuwe W TpaHCHOpT Meau. benku, comepkamue meab. [latomormveckue
cuHIpoMbl MeHke u BuiibcoHa, CBsI3aHHBIE ¢ META0OJIM3MOM ME/IH.

TokcuuHble 3meMeHThl llepronnyeckoi CHCTEMBI ISl OpraHusMa. BiusHue
HEJIOCTaTKa MaKpO U MUKPOSJIEMEHTOB Ha KUBbIE OPTaHU3MBI.

HccnenoBatensckass ~ pabora  «KomumuecTBeHHas  OLEHKAa  COJEp)KaHUs
MHUKPO3JIEMEHTOB WJIM BUTAMHHOB B MHUILEBBIX MTPOTYKTaX)

Kupsi. 3a001eBaHusl 4elOBEKa, CBSI3aHHBIE C HAPYUICHUSMU KUPOBOIO OOMEHA.
JncimunuaeMun.

VYrneBonbl. 3a00neBaHUsl 4YENOBEKA, CBSI3AHHBIE C HAPYUIEHUSMU YIJIEBOJHOTO
obmena. CaxapHbIiil quaderT.

benku. Ctpoenue. 3a00eBaHus 4eI0BEKa, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO



obmena. @ynkuuu 0enkoB. PepmeHThl. Mexanusm aeictBus. Knaccel (pepMeHTaTUBHBIX
peakumii. Kodepmentsl. [Ipaktmueckoe 3amstie «KadecTBeHHBIE peakiuu Ha
opraHudeckne MoJeKyibs». [IpakTudeckoe 3amsaTue  «JleHaTyparus — OemKOB»
[IpakTrueckoe 3anaTue «M3ydeHrne akTHBHOCTH aMUJIa3bl».

BuTtamuHbl KupopacTBOpUMBIE, BOAOPACTBOpUMBIE. [IpeBpallieHue BUTaMUHOB B
aKTUBHBIE (POPMBI KOHEPMEHTOB. ABUTAMHHO3HI.

OcHOBHBIE THUIBI META0OJIMYECKUX peakiuid. buosHepreTnueckrue MpoIEecCHl.
I'mukonus. Lukn Kpebca. Llens nepenoca snekTpoHOB. OKHCIEHUE >KUPHBIX KHUCIOT.
Karabamusm amuHokucioT. [nmoxkoneorene3. CHHTE3 YIeBOAOB, OEJIKOB, MHUPOB.
Merabonutudyeckue 3abosieBanus. [lpaktuueckoe 3anatue «Pemienuwe 3amay  Ha
HYHEPreTUYECKU OOMEH.

Krnerka. [Tousitue memOpanbl. @yHKIIMM MeMOpaH. Buasl TpancmopTa B KIETKY.
MemMOpaHHbI€ OpraHou/Ibl. 3a00JIeBaHUS CBSI3aHHBIE C HAPYIIIEHUEM padOThl MEMOpPaHHBIX
opraHemsi, OOJIE3HM HAKOIUIEHUSA. THUIBI KOHTAaKTOB MEXIY KJIETKaMu. 3HaueHHUe
MEXKKJIETOYHOM KOMMYHMKAIMU UL 310pOBbsl opranusMma. [Ipaktudeckoe 3aHsTHE
«Jnanuz (kaerouka Tpayoe)».

Snpo. YpoBHM  ymakoBKM  XpoMaTHHA.  XPOMOCOMHBIE  TEPPUTOPHH.
HememOpaHHbIE OpraHOUIBI.

2. Monekynapuas ouonozusa. (20 uacos)

OCHOBHBIE BEXH PAa3BUTHS MOJICKYJISIPHOM OMOJIOTUH.

HyxneunoBsie kucinotel. OCHOBHBIC MPUHIUIIBI cTpoeHUs. [IpakTudeckas pabora
«Boinenenne JIHK wu3 Oanana». Ilpaktuueckass pabora «Mogens JHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momomisio
creKTpodoTOMETpUN» (MPU HATUYUU 000PYTIOBAHUS).

Marpuunbie CUHTE3bI. Perukamusa - OCHOBa KIETOYHOrO JesieHus. [IpuHIuUIbI
perumkanuu. [Ipaktrdeckas pabora «PermukaTuBHas MaiuHa (UTpa-IeMOHCTPALIN)Y.
[Tpaktuueckas padora «I1LP (Mmoxens ammmudukaius Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT usMeHenus B crpoennu JIHK. [Ipuniumel penapamumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTOpay.

['enetnueckuii koa. [IpakTuueckas padota «Pelienue 3a1a4 Ha reHETUUECKUN KO
Tpancnsuus. [Ipaktuueckas padota «DonIUHT OETKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBHUpPYCHBIE CPEACTBA, MEXAHWU3MbBl HX
JIEUCTBUSL.

Opranuzanus reHoma OaxTepwuit AHTHOaKTepUaIbHBIC npenaparhl.
HccnenoBarenbckas padota «PacpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEePUii»

Opranuzanusi reHoma 3ykapuoT ['eHoMHoe peaakthupoBanue. IIpakThueckas
pabora «PaboTa B COBpeMEHHBIX IeHeTHYeCKMX Oa3zax maHHbIX. [IpoBemenue In silico
aHaJIN3a MOCJIEI0BATEILHOCTEN TEHOBY.

3. Dapmaxonozusn (28 uacoe)

[Tonstue o nexkapcrBax. [IpuHOUNBI NOAX0Ja K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mmetojsl. MccnenoBarenbckas pabora «IKCIEPUMEHTHI MO
ONPENEIICHUI0 TOKCUYHOCTH BELIECTB HA ApTEMUIAUSIX).

ITytu BBeaenus JIC. @apMakOKMHETHKA JICKAPCTBEHHBIX BEIIECTB. BcacbiBaHue
(abcopOuust) nekapcTB. OCHOBHBIE MEXAHU3MBbI BCAChIBAHUS. TPAaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. ['enbl u Oenku nepBoil pasel OMorpanchopmaimu. IlyTu BeiBeAEHUS JIEKApCTB



U3 oOpranu3Ma. OKCKpenuss ¢ dSiauMuHauus. [eHsl U  Oenku BTOpOH  (pasbl
onorpanchopmanmu. DapmakoguHamMuKka. [JTaBHOE W MOOOYHOE, PE30pPOTHBHOE U
MECTHOE, PAMOE, HETIPSIMOE U peIIeKTOpHOE IeHCTBHE.

Bunpel B3auMopeiicTBust siekapcTB. CHHEPru3M W aHTaroHW3M IPU COBMECTHOM
JEMCTBUY JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbIM CUTHAMHHT. THMBI KIETOYHBIX pelenTopoB. MemOpaHHBIE:
MOHHBIC KaHaJbl, KaTAIUTUYECKUE U compshkeHHble ¢ G-Oenkamu; BHYTPHUKICTOUHBIE:
LHUTOIJIA3MaTUYECKHE U sIAEpHBIE. MeXaHU3Mbl JTUTaHA-PELENTOPHOTO B3aUMOICHCTBUSL.
CenekTUBHOCTh (M30MPATETBLHOCTH) JEUCTBUSI, CBSI3b «XUMHUYECKas CTPYKTypa -
dbapmakonoruyeckas akTUBHOCTh BEIIECTBY.

DapMaKoJIOrM4eCKO MOAYJISALNN CHHANTHYECKOM XOJMHEPIMUECKOW Ieperayu.
MonekynapHbelii  MexaHu3M JeHCTBUS W (apMakoJorMyeckue cBoiicTBa M-
XO0JIMHOOJIOKAaTOPOB, TaHIIM00JI0KaTOPOB u Kypapeno100HbIX CPEICTB.
dapmakoyioruuecKkasi ~ peryjsiuus — akTUBHOCTH  QJPEHEPIMYECKOro  CHHAICa.
AJIpEeHOMHMETHKH,  aJApPEHOOJIOKATOpbl, cuMnaToJuTuku. [lpakthueckas paboTta
«BnusHUE afpeHanHa Ha cepJeUHble COKpaIeHus (IpOrpaMMHOE 00ECTIEUEHNUE).

MounekynsipHass (apMakosorusi aHTHAUIEPTUYECKUX CpPeACTB. [ 'MCTaMHHOBBIE
peLenTophbl: TUIBL, MOJIEKYyJApHas opraHuzanus. CTaOunu3aTopbl MEMOpaH TY4YHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M JE€HCTBUS, OCOOCHHOCTU KIIMHUYECKOTO MPUMEHEHNUS,
TOYKH TPHUIIOKEHUS IEUCTBUS HUHTMOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHu3M JEHCTBHA W NMPUMEHEHUE IPEnapaTroB, CTUMYJIHUPYIOLUIUX IPOLECCHI
uMMyHuTeTa. dapMakojgornyeckass XapakTEPUCTHUKAa WHTEPICHKUHOB: TOJYyYEHHUE,
MEXaHU3M JIeHcTBUs, puMeHeHue. OCHOBBI MaTo(U3HOIOTHH OCTPO(da30BOTr0 OTBETA,
Meauanus BocajieHns. MOJeKyIsIpHbI MEXaHU3M [TPOTHBOBOCIIAJIMTEIBHOTO AEHCTBUS
INIFOKOKOPTUKOCTEPOUZIOB,  HECTEPOMIHBIX  IMPOTUBOBOCHAIUTENIBHBIX  CPEICTB.
[Tpaktrueckas pabora «I'ucTonorudeckre mpenaparbl UMMYHHOU CUCTEMBI.

[ToHsTE O HApKO3€ M HAPKO3HBIX Mpenaparax. KiIeTOUHbIM U HEPBHBIA HApKO3.
@apMaKoOJIOTUYECKass XapaKTEpPUCTHKA OTAENBHBIX TPYIIl HAPKO3HBIX  CPEICTB.
[TocnenoBaTenbHOCTh JEUCTBUS Ha IEHTpalbHYIO cuctemy. llpaktuueckas paboTa
«I'ncronornueckue nmpenapaTbl HEPBHOM CUCTEMBDY.

®uznonornyeckuii coH; @aszpl cHa. Buasl Hapymenuit cHa Ilonarue o
MEJMKAMEHTO3HOM CHE M CHOTBOPHBIX IMpenaparax (TMIMHOTHUKAX).

MonekynspHple acnekTel Homuuenuuv. OnuaTHbIE PEUenTopbl, HMX THIIBIL.
OHKe(anuHbl U 3HIOP(PUHBI - SHAOTCHHBIE JINTAH/IbI OMTMATHBIX PELENTOPOB.

AHTUNICUXOTHYECKOE JEHCTBUE, BIUSHHUE Ha (YHKLUHIO DSKCTpanupaMUIHON
CUCTEMBI, SMOIMOHAIbHYIO c(epy, PBOTHBIN LIEHTP, apTepUalbHOE AABIICHUE, LIEHTP
TEPMOpPEryJIsIUUA. MOJIEKYIsIpHbIE MEXAaHU3MBbI JIEUCTBUS HEMPOJIENTUKOB, BIMSHUE HA
no(aMHHOBBIE, CEpPOTOHUHOBBIE, aJJPEHO- U TUCTAMUHOBBIE PELIENITOPHI, UX JIEHCTBUE Ha
KJIETOYHblE MEMOpaHbl, Ha JICTIOHHMPOBAaHME TKAHEBBIX MOHOAMUHOB. IloTeHIman-
3aBUCUMbIE HATPUEBBIE KAHAJIBI KAK MUIIIEHH JIEWCTBHS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTUOMPOBAHUS MOTEHIIMAII-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMH aHECTETUKAMH.
[Ipaktrueckas padota «Kapta sxcrpeccun 10paMUHOBBIX U CEPOTOHUHOBBIX PELIETITOPOB
B Mo3re MbIeiy. MccnenoBatensckas padota «IloBeneHueckue TecTsl Ha ppiokax Danio
rario. Ceetyio-remHasi kamepay. VccienoBarenbekas padora «[loBeneHuecknue TeCThl Ha
peiokax Danio rario. Otkpeitoe nose». MccnenoBarenbckas padora «IloBeneHdyeckue



TecThl Ha pbiOKax Danio rario. CraiiHoe OBeIeHUE.
Moayab «MosekyasipHble OCHOBBI cesleKuum» 9 kiacc (68 yaca)
1. Monexynapnas 6uonozusn. (20 uacoe)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOW OMOJIOTHH.

Hyxnennossie kucinotel. OCHOBHBIC MIPUHITUIIBI cTpoeHUS. [IpakTudeckas pabora
«Beigenenne JIHK w3 Oananay». Ilpaktuueckas pabora «Mogens JIHK-opuramm.
[Ipaktnueckass pabora «Ompenenenne kadectBa mnpemnapatoB JJHK ¢ nmomonisio
criektpodoroMeTpur» (IIPH HATUIUU 000PYIOBAHUA).

Martpuunbie cuHTE3bl. Perunkanus - OCHOBa KJIETOYHOTO JAelieHus. [IpuHIUIBI
perumkanuu. [IpakTudeckas pabora «PeruMkaTuBHas MamuHa (MTpa-IeMOHCTPALIU)».
[Tpaktuueckas padora «I1LP (Mmoxens ammnudukaius Ha Gymare)y.

Mytanuu. Yto Bbi3biBaeT udMeHenus B crpoenun JIHK. Ilpunnuner penapamuu.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuii kof. [IpakTuueckas padbota «PereHue 3a1a4 Ha TeHETUYECKHUM KO
Tpancisauus. [Ipaktuueckas padota «DonIUHT OEITKOBY.

Opranuszanusi reHoma BUPYCOB [IpOTMBOBHpYCHBIE CPEACTBA, MEXAHU3MBI HX
JICUCTBHS.

Oprann3zanus reHoma OakTepuii AHTHOaKTEepUATIbHbBIC Ipenaparsl.
Hccnenoarenbckas padoTta «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»
Opranuzanusi TeHOMa 3yKapuoT I'eHoMHoe penaktupoBaHue. Ilpaktuueckas pabota
«PaboTta B cOBpeMeHHBIX T'eHeTHUecKuX Oa3ax maHHbIX. [IpoBenenue In silico anammsa
IIOCIIEIOBATEIBHOCTEN TEHOBY.

2. Monexynapusie ochogbl cenemuxu (20 uacos)

[Ipenmer renetuku. Kparkags ucrtopusi  pa3BUTHS  MPEJICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K nmpu3HaKy: KaK packpacuTb koTa. Uto Takoe npusHak? IIyTh OT reHa no
npu3Haka. Myrauun. Asmenu. ['eTepo3urorsl M TOMO3UTOTHL. J[OMHUHAHTHBIE U
peueccuBHble autenu. PoneBas wurpa «Asmenw». HMccnemoBaTenbCKUd  MPOEKT
MyTtareHnHbie (GaKTOPBHI.

["ensl cTposAT opranusM. BritoueHne u BeIKiIt0YeHUe 001bIoro Habopa reHoB. Kak
KJIETKH TMOHUMAIOT, KaKhe TeHbI JOKHBI padorarh. PoneBas urpa «Cyanba KIETKN».
['ensi-nepexmntouarenu. [Ipaktuueckoe 3ananue « AJITOPUTMBI IJIs KIETOKY.

JIucCKkpeTHOEe HaciaeqOoBaHUE MPU3HAKOB. 3aKOHBI MeHaend: OIWH T€H - OAWH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IWHO0Opa3us TMOPHUIOB MEPBOTO TMOKOJEHUS.
[Ipaktnueckoe 3amanne «EmuHOOOpaswe MEpPBOTO MOKOJICHUS». 3aKOH PACIICTUICHUS
Mpu3HaKa BO BTOpOM mnokosieHuH. Ilpaktuueckoe 3amanue «PacuienieHue BO BTOPOM
nokojeHum». MccnenoBarenbCKuil MpoekT «3akoHbl I'. MeHiens B 3KCIIEpUMEHTEY.

3akoHbl MeHensi: HECKOJbKO TEHOB - HECKOJIBKO MpuU3HAKOB. JluruOpumHoe
ckpemmBanue. HesaBucumoe pacxoxaeHune xpomocoM. IIpaktudeckoe 3amaHue
«Pemerka Ilenneray. CuernieHHOE HaclIe10BaHuE.

B3aunmopeiictBue reHoB. AiuienbHOE W HeasuienbHOe. lIpakThueckoe 3aHsATHE
«B3aumoencTBUs reHOB (MOJIEIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Onpenenenue nona. [lomossie xpomocombl. Camiibl U caMku. Biusiaue daktopoB
OKpyXarolmen cpeabl. XpOMOCOMHOE ompeneneHne mnona. IlonoBele  XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnenoBanue, cuemieHHoe ¢ nosiom». [Ipobiema



JOTOJIHUTENBHON X-XPOMOCOMBI Y KEHIIUH. TPEXI[BETHBIE KOIIKH.
3. Moanexyaaphuie ochoswl cenexyuu (28 uacos)

['enbl B nonynsinusix: Benukoe pasHoBecue. [lonyisnusa. HacToTel BCTpeyaeMOCTH
npu3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. IIpaktudeckoe 3aganue «HactoTsl
asene, reHOTUIOB U (heHOTUIIOBY. MccrenoBarensCkuii MPOEKT «AHAIN3 TeHETHUECKOM
CTPYKTYpbI MOMYJISIIMU (Ha OCHOBE 3aKkoHa Xapau-Balinbepra)y.

[Tonynsamuu MEHSIOTCS: YHCIEHHOCTh, MHUTpAIUsl M BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOIST TMOMYJSLUIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTb
nonyssiuuu. Ponesas urpa « 3¢ dext ocnoBatens». Ponesas urpa « 3¢ dext OyTbU104HOTO
ropisiiikay. Jlpeti¢ reno. Myramuu. HecinydaitHoe ckpenuBanue. M3omsiust.

[Tonynsitiuu MEHSIOTCS: €CTECTBEHHBIN 0TOOP. MexaHu3M JIelCTBHS €CTECTBEHHOTO
otbopa. [IBmwxymuii ot60op. Ponesas urpa «EctecTBeHHbIN 0TOODY.

MonudukannonHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
Moau(pUKAIIMOHHON M3MeHuuBOCTU. MccienoBarenbeckue padoThl «MoaudukannoHHas
M3MEHUYMBOCTh PACTEHHI B MPEIEIIaX BAIErO MECTA )KUTEIbCTBAY.

HacnenoBanne KOJNMYECTBEHHBIX MNPU3HAKOB. KoIMYECTBEHHBIE NPU3HAKHU.
CpenoBast u3aMeHYMBOCTh npusHaka. KoapduuueHt nacieayemoctu npuzHaka. OTBeT Ha
oTO0p. [Touck reHOB KOJTMYECTBEHHBIX MPU3HAKOB. OTHOHYKJICOTHU/IHbIE BAPUAHTHI TEHOB.
JAHK-uum. IToaHOr€HOMHBIN aHaIW3 aCCOIMAIIUM.

«Omb» Hag reHomoM. IloctreHomuas 3pa. OOparHas reHetuka. «OMUKCHBIE»
uccienosanus. [Iporeom, Mmerabonom. [IpakTudeckoe 3aganne « ApOHOMBD.

JlomecTukalss ¥ IMEHTPbl T'eHETHYECKOro pasHooOpasms. Ilowcku pacteHuit ¢
«XOpOLIUMU» TIPU3HAKaAMU [JIs1 4ernoBeka. LIeHTpel TeHeTrueckoro pa3zHooOpasus.
Huxonait MBanoBuu Bapuior. Cenekums. KomOuHanmonHass u ruOpuHas CeleKITus.
I'erepo3uc. Ilpaktnueckoe 3aganne «l'OMOJIOTHYECKHME PSAIBI  HACIEACTBEHHOMU
V3MEHUYUBOCTI.

CoxpaHuTh M WU3YYUTh T'e€HBI, YTOOBI MeHATh Oyaymiee. Kak mpaBuibHO XpaHUTH
redbl. Kosekuum  reHeTHyeckux  pecypcoB  pacteHuil.  IIpaktukym — w/wim
UCCIICIOBATeIILCKUI MPOEKT «MeTobl KyJbTUBHPOBAHUS IN VItr0 I COXpaHeHUs
F€HETUYECKUX PECYPCOB PACTCHUH U JIJII YCKOPEHHOW CEJICKIIMN.

['eHeTUeckue LEHTPHI B HALLIEH CTpaHe. | 1€ 3aHUMAarOTCA FTeHETUKOW U TEHOMUKOHN
JUTSA HYKJ CEJIbCKOTO XO34MCTBA.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH
3aHATUST B paMKax MpOTpaMMbl HampaBieHbl Ha OOECHEYECHHE JIOCTUKEHUS
IIKOJbHUKAMH  CHEAYIOIIMX  JIMYHOCTHBIX, METANpPEJAMETHBIX U  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.
JIn4HOCTHBIE Pe3yJIbTATHI:

B cgpepe epasrcoanckozo socnumanus: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NEATeIbHOCTH TPU  BBINOJHCHUM HUCCICJOBAHUM UM TPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHUMAHUIO U B3aMOMOMOIIIY.

B cpepe nampuomuueckozco socnumanus: OTHOUICHHE K OMOJIOTUN KaK K BaXKHOMN
COCTaBIIAIONIEH KYJIBbTYPhI, TOPJOCTh 3a BKJIAJ POCCUUCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cghepe 0yxosro-npascmeenno2o 6ocnumanus: TOTOBHOCTb OLICHUBATh MTOBEJICHUE
U TOCTYNKH C TMO3HWIMM HPABCTBEHHBIX HOPM W HOPM DJKOJOTHYECKON KYJbTYDHI;
MOHMMAHHUE 3HAYUMOCTH HPABCTBEHHOT'O aCIleKTa AESATEIbHOCTH YEJI0BEKAa B MEIUIIHE U
OUOJIOTHH.

B cpepe scmemuueckoco 6ocnumanus: TOHMMAaHHWE POJIU  OHOJNIOTHUH B
(bOpMHUPOBAHUU ICTETUIECKON KYJIbTYpPbhl JTUUHOCTH.

B cgepe qusuueckoco eocnumanus, gopmuposanus Kyibmypsl 300p08bs U
IMOYUOHANLHO20 ON1a2ononyyus. OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3/I0POBBIO H
yCTaHOBKA Ha 37J0pOBbIN 00pa3 *U3HU (3I0POBOE MUTAHUE, COOIOIEHUE TUTUEHUYECKUX
MpaBWI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHITUHN U OT/IbIXa, peryJisipHas pusndeckas
aKTHUBHOCTB); OCO3HAHUE TOCJICICTBUN U HEMPUITUE BPEIHBIX MPUBBIUEK (YHOTpeOIeH e
aJIKOT0JIs1, HAPKOTUKOB, KypeHHE) U UHBIX (hopM Bpeaa Jiiist GU3UYECKOT0 U ICUXUYECKOTO
3JI0pPOBbsI; COOMIOJEHUE MPaBWJI OE30MAaCHOCTH, B TOM YMCIIE€ HAaBBIKM O€30M1aCHOIO
MOBEJICHUSI B MPUPOJIHOMN cpefie; chOPMUPOBAHHOCTH HaBbIKa pedIEKCUU, YIPABICHUE
COOCTBEHHBIM SMOITMOHAIBHBIM COCTOSTHUEM.

B cgepe mpyoosoeo 6ocnumanus: aKTUBHOE y4acTHUE B PEIICHUH MPAKTHYECKUX
3amad (B paMKaxX CEMbH, IIKOJBI, TOPOJa, Kpas) OHOJIOTMYECKOW U JKOJIOTHYECKOU
HAIPaBJICHHOCTH, MHTEPEC K MPaKTUYECKOMY H3Y4YeHUIO0 Tpodecchil, CBS3aHHBIX C
OUOJIOTHEH.

B cgepe oxonocuueckoeo - 6ocnumamnus:  OpUEHTAMd Ha  IPUMEHEHUE
OMOJIOTMYECKUX 3HAHUM TP PEIICHUH 3aJ1a4 B 00JIaCTH OKPYKAIOIIEH Cpelibl; 0CO3HAHUE
HKOJIOTUUECKHUX MPOOJIeM U MyTel UX PEIICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTUUECKOM
NEATEIIBHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cghepe nonumanus yenHocmu HayuHo20 NO3HAHUA. OPUSHTALINS HA COBPEMEHHYIO
CHUCTEMY HAay4YHBIX MPEJCTaBICHUN 00 OCHOBHBIX OMOJOTMYECKHUX 3aKOHOMEPHOCTSX,
B3aHMOCBS3X YEJOBE€Ka C IPUPOAHOM M COLMAJIBHOW CpEeNo; NOHMMAaHUE pPOJIU
OMoIOTNYecKOr HayKu B (DOPMUPOBAHMH HAYIHOTO MUPOBO33PEHHUS; PA3BUTHE HAYIHOU
T0003HATETFHOCTH, UHTEpECa K OMOJOTHYECKON HayKe, HaBBIKOB HCCIIEIOBATEIHLCKOU
NEATEIIbHOCTH.

B cgpepe aoanmayuu k usmensarowumcs yciosusm coyuanbHol U nPUPOOHoL Cpeobl:
aZIcKBaTHas OILEHKA U3MEHSIOIIMNXCS YCIOBUM; MPUHITUE PEIlICHUs (MHAUBUIYaIbHOE, B
TpymIe) B W3MEHSIOMUXCSA YCIOBUSX HA OCHOBAaHMM aHalW3a OMOJIOTHMYECKOU
nH(poOpMaIK; TUTAHUPOBAHWE JCHCTBUN B HOBOM CHTyallud HAa OCHOBAHWH 3HAHUH



OMOJIOTMYECKUX BaKOHOMepHOCTGﬁ.

MeTtanpeanmeTHblie pe3yJibTaThl:

B cihepe osnaoenus ynusepcanvrvimu yueOHbIMU NOZHABAMELHLIMU OCUCBUSMUL.
ba3oBrle Jornyeckne nencTBUs:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKN OMOIOTMYECKUX 0OBEKTOB
(ssBNIEHUM);

yCTaHABIMBAaTh CYIICCTBCHHBIH TMPHU3HAK KIACCU(PUKAUU  OUOIOTUYECKUX
O00BEKTOB (SIBJICHHWH, MPOIIECCOB), OCHOBAHUS IJIsi OOOOIIEHUS W CpaBHEHUS,
KpUTEPUHU IPOBOAUMOIO aHAIIN3A;

C y4€TOM MPEIOKEHHON OMOJIOTMYECKON 3a/ayil BBIABIATH 3aKOHOMEPHOCTU U
IPOTUBOpPEYHS] B paccMaTpUBacMbIX (akTax W HaONIONCHUAX; TMpeaiaratb
KPUTEPUH JJIs1 BBISIBICHHUS 3aKOHOMEPHOCTEH M MTPOTUBOPEUHiA;

BBIBJIATh JA€(PUUNUTH MHPOPMAIMM, JAaHHBIX, HEOOXOJUMBIX Uil pELICHUs
NIOCTaBJICHHOW 3a]1a4H;

BBISBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MIPU U3YYEHUN OMOJIOTUYECKUX SIBJICHUN
U TPOIIECCOB; JENaTh BbIBOJIbI C UCIIOJIb30BAHUEM JEIYKTUBHBIX U MHAYKTUBHBIX
YMO3aK/IIOUEHUH, YMO3AKIIOUEHUH MO aHaJOTuH, (POPMYyJIUPOBATH TMIOTE3BI O
B3aMMOCBS35X;

CaMOCTOSITENILHO BBIOMPATh CHOCOO pelieHus y4yeOHOM OMOJOrMYecKod 3adauu
(cpaBHMBATh HECKOJIBKO BAPMAHTOB PEILICHHUS, BBIOMPATh HAaMOOJIee MOIXOIAIIUN C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

ba3oBbIe HCClIeIOBATEILCKHE ACHUCTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEICKUN HHCTPYMEHT ITO3HAHMS;
GbopMyIMpOBaTh BOMPOCH, (PUKCHUPYIOIIME pa3pblB  MEXKIy pEalbHBIM U
JKEIATeIIbHBIM COCTOSTHUEM CUTYaIlNH, 00bEeKTa, U CAMOCTOSATEILHO YCTaHABIUBATh
HMCKOMOE | JIaHHOE;

dbopmupoBaTh  TUMNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apTyYMEHTHPOBATh CBOIO TO3UIIUIO, MHCHHE;

MIPOBOJMTH MO CAMOCTOSITEJIEHO COCTABJICHHOMY IIJIaHYy HAOIOACHNE, HECIOKHBIN
OMOJIOTUYECKUI DKCTIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBAHUE IO YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrMYEeCKOT0 00BeKTa (TIpoliecca) u3ydeHus,
IMPUYUHHO-CJICACTBEHHBIX CBS3¢H M 3aBHCUMOCTEH OHOJIOTHYCCKHX OOBEKTOB
MEXy COOO0M;

OIICHMBATh Ha TPUMEHHMOCTh M JOCTOBEPHOCTH MH(OpPMAIUIO, MOJYyYEHHYIO B
X0J1¢ HAOJFOICHUS ¥ DKCIICPUMCHTA,

caMOCTOSITeIbHO (OpMYJIMPOBaTh OOOOIIEHUs] U BBIBOJBI IO pe3ysbTaTaM
MPOBEIEHHOTO HAOJIIOICHUSI, DKCIIEPUMEHTA, BIAJCTh HHCTPYMEHTAMHU OIICHKH
JIOCTOBEPHOCTH TIOJTyYEHHBIX BBIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOXXHOE JalIbHEUIIIEE Pa3BUTHE OMOTOTHIECKUX TIPOIIECCOB U
WX TIOCJIC/ICTBYSI B @HAJIOTUYHBIX WJIM CXOIHBIX CHUTYaIlUsAX, a TaK)KE BBIIBUTATh
MIPEANOJI0KEHNS 00 UX PAa3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nadopmanumeii:

IPUMEHATH Pa3IMYHbIE METOJIbI, MHCTPYMEHTHI U 3alPOChl IPU MOKUCKE U O0TOOpE
Ouonornueckoi wuHGOpPMALMM WIM JAaHHBIX M3 HCTOYHHUKOB C Y4ETOM
peIOKEHHON yueOHON OMOIOTHUECKOH 3a1a4u;



BBIOMpATh,  AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
OMOJOTUYECKYIO0 HH(POPMAIIMIO PA3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;
HAXOJIUTh CXOJHBIE apTyYMEHTHI (ITOATBEPKIAIOIINE UM OMPOBEPrarolue OJHy U
Ty K€ UJICI0, BEPCHUIO) B PA3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpeACcTaBleHUs: HHPOopMauU U
WJUTIOCTPUPOBATH PELIaeMbIC 3aa4 HECIOKHBIMH CXEMaMU, JUarpaMMaMHu, HHOU
rpauKoi U MX KOMOWHAIIUSMU;

OLICHMBAaTh HAAEKHOCTh OHOJOTHYECKOW HWHGOpPMALMKU TIO  KPUTEPUSM,
IPEIOKEHHBIM YUYUTENIEM WIH C(HOPMYITMPOBAHHBIM CAMOCTOSITENHHO;
3allOMUHATh U CUCTEMATH3UPOBATh OMOJIOTHUECKYI0 HH(POPMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeUCEUAMU
OO6menue:

BOCIIPUHUMATh ¥ (OPMYJIHUPOBATh CYKACHHUS, BBIpakaTh 3MOIIMU B TIPOIIECCEe
BBITIOJTHEHHUS MPAKTUICCKUX U JTa00paTOPHBIX padoT;

BBIpakaTh ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX M TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HEBepOalbHBIE CpelICcTBa OOIICHMs, IOHMMaTh 3HAYCHHUE
COITMAJIBHBIX 3HAKOB, 3HAaThb W pPaclo3HaBaTh MPEANOCHUIKM KOHMIUKTHBIX
CUTyallui U CMsITYaTh KOH(MIUKTHI, BECTH IIEPETOBOPHI;

MMOHMMATh HaMEPCHHS [JPYTrUX, TMPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMme (hopMyIupOoBaTh CBOH BO3PAKEHNUS;

B XOJI¢ AWAJIOTa W/WJIM JUCKYCCUU 3a/aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOin
OMOJOTHYECKOH TEMBbI W BBICKAa3bIBaTh WJICH, HAIlCJICHHBIC HA PEIICHUC
OMOJIOTMYECKOM 3a/1auu U MOJIJIep KaHue OJ1arokenaTeIbHOCTU OOIICHUS;
COTIOCTaBIISATh CBOM CYXKJACHHS C CYXKISHUSIMH JPYTUX YYaCTHUKOB JIHAJIOTa,
OoOHapYKMUBATh Pa3IMYUS U CXOJCTBO TO3UITHI;

MyOJIMYHO TPEJCTABIATh PE3YJIbTAaThl BBIMOJHEHHOTO OHOJIOTHYECKOTO OIBITa
(9KCIIepUMEeHTa, UCCIIeI0BaHUs, TIPOCKTA);

CaMOCTOSITEJILHO BBIOMpATh (POpMaT BRICTYIUICHHS C YIETOM 3aj1a4 MIPE3CHTAIMN U
OCOOCHHOCTEH ayauTOpUM W B COOTBETCTBHUM C HHUM COCTaBJISATH YCTHBIE U
MIChbMEHHBIE TEKCTHI ¢ HCIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecCTHAs NeATEILHOCTE (COTPYIHUYECTBO):

MOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMaHHOW ¥ MHANBUAYATbHON PaOOTHI
OpyU  pEHIeHUH KOHKPETHOM  OMOJOTMYECKOM MpoOsieMbl, OOOCHOBBIBATH
HEO0OXOJIMMOCTh MPUMEHEHHUS T'PYIMIOBBIX (OPM B3aUMOICHCTBHS MPHU PELICHUU
MOCTaBJICHHOM y4eOHO 3a/1aun;

MPUHUMATH 11eJIb COBMECTHOM JESATENBHOCTH, KOJUIEKTUBHO CTPOUTH JAEHCTBUSA 1O
e MOCTHXKEHMIO: paclpeleNsiTh POJIM, JI0rOBApUBAThCs, OOCYX IaTh MPOIECC U
pe3yJIbTaT COBMECTHOM paboThI;

yMETh 00001T1aTh MHEHHSI HECKOJIBKUX JIFOJIEH, MPOSIBISITE TOTOBHOCTh PYKOBOJHT,
BBITIOJTHSATH MOPYYEHUS, TOUUHSITHCS,

IUTAHUPOBATh OPTraHU3aLMI0 COBMECTHOM palOThI, OMpenessTh CBOIO poiib (C
y4€TOM MPEANOYTEHUH U BO3MOXHOCTEH BCEX YYACTHHKOB B3aUMOJEHCTBUS),
pacnpenensaTh 3aJadd MEKIy WICHAMH KOMaHIbl, Yy4acTBOBaTb B TI'PYIIOBBIX
dbopmax paboTsl (006Cy X aeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U UHBIE);
BBITIOJIHSATH CBOIO YacTh PabOThI, JOCTUTaTh KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY



HaIIPABJICHUIO U KOOPJIUHUPOBATH CBOU JEUCTBUA C IPYTUMU WICHAMU KOMaH/bI;
OLICHMBAaTh KAadyeCTBO CBOEro0 BKJIaga B OOLIMI HPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO c(OpPMYJIMPOBAHHBIM  YYaCTHUKAMHU B3aUMO/JICHCTBU;
CPaBHUBATh PE3yJIbTAThI C UCXOJHOM 3a71a4ei U BKJIAJ KaKI0I0 Y4JIeHa KOMaH/Ibl B
JOCTUKEHUE PE3YJbTAaTOB, pa3feyiATh cpepy OTBETCTBEHHOCTH W HPOSBIATH
TOTOBHOCTB K IIPEJOCTABICHUIO OTUETA IIEpE]] IPYIIION;

OBJIAJCTh CHUCTEMOW YHHMBEPCAJIbHBIX KOMMYHHKATHUBHBIX JEHWCTBUM, KOTOpas
obecrnieunBaeT CHOPMHUPOBAHHOCTH COLMATIBHBIX HABBIKOB M 3MOIIMOHATHHOTO
WHTEJJIEKTA IKOJIBHUKOB.

B cghepe o6naoenus yuueepcanvHuiMu yueOHbIMU Pe2YIIMUBHBIMU  OCUCTBUAMU.
CaMoopranu3aius:

BBISIBJISITH MPOOJIEMBl JJII PEIICHUST B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX,
UCIOJIB3Ysl OMOIOrMYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3JIMYHBIX MOAX0AAX NIPUHATHS PEIICHUH (MHINBUYAIbHOE,
IOPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELICHUH TPpyIIoi);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelIeHHs 3afaud (WM €ro 4acThb),
BBIOMpATh CMOCOO pelieHus Y4eOHOM OMOJOTHYEecCKON 3aladyu ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
npejiaraéMble BApUaHThI PELICHUIH;

COCTaBIATh IUIAaH JAEWCTBUU (IJIaH peanu3allid HaMEYEHHOTO alTrOpUTMa
pelieHus), KOPPEKTUPOBATh MPEIOKEHHBI alTOPUTM C YYETOM TOTYYCHHS
HOBBIX OMOJIOTUYECKHUX 3HAHUI 00 M3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIB (pedrexkcus):

BJIAJICTh CIIOCOOAMHU CAaMOKOHTPOJIS, CAMOMOTHUBAIIUU U PEIICKCHN;

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyaIlUH U MpeJjiarath rjiaH e€ N3MEHEHNUS,
YYUTHIBATh KOHTEKCT U MPEABUACTHh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU
pemieHnur  y4eOHOM OMOJIOTMYECKOW 3ajlayd, aJanTUpOBaTh pEIICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSCHATh MPUYUHBI JOCTHKEHUS (HETOCTIKECHHSI) PE3yJbTaTOB JESATEIHHOCTH,
JaBaTh OIIGHKY TPUOOPETEHHOMY ONBITY, yMETh HAxXOJWTh IO3UTUBHOE B
MPOM3OIIEAIIEN CUTYAIUH;

BHOCHUTb KOPPEKTHBBI B JICATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIIBCTB,
W3MCHMBIIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IICJIH U YCIIOBUSIM. DMOITMOHAILHBIN

HUHTCJIJICKT.

pasnuyaTh, HA3bIBATh U YIIPABIATH COOCTBEHHBIMU SMOITUSIMH U SMOIIMSIMH APYTHUX;
BBISIBJISITh U aHATM3UPOBATH MPUIHHBI IMOITUH;

CTaBUTh ce0s HAa MECTO APYroro 4YeloBeKa, MOHMMATb MOTHUBBI M HaMepeHUs
ApYyroro;

PETyIUPOBATh CIIOCOO BBIPAKEHUS SMOLIHIA.

[Tpunsitue cedst u IPyrux;

OCO3HAaHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €T0 MHEHHUIO;

MpU3HABaTh CBOE MPABO Ha OIIMOKY U TaKOE K€ MPaBo APYroro;

OTKPBITOCTh ce0e U IPYTUM;



* 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

* OBJAJETh CUCTEMON YHHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX IEUCTBHUI, KOTOpas
oOecrieunBaeT (HOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3ULIMA JUYHOCTU), M JKU3HEHHBIX HABBIKOB JUYHOCTU (yNpaBlieHUS COOOM,
CaMOJIMCIMIUIMHBI, YCTOMYUBOTO MOBEICHUS ).

IIpeamMeTHbIe pe3yabTaThbl OCBOCHUS ITPOTPAMMBI
B mo3naBaTenpHOM (MHTEIUICKTYaIbHOMN) cdepe:

- TpHOOpETEeHHE OMbITa MUCTHOIb30BAHUS METOAOB OHOJOTMYECKONW HAYKH C IIEIBIO
W3YYCHUST OMOJIOTUYECKHX OOBEKTOB, SIBJICHUI M TPOIECCOB: HAOIIOJCHUE, OMHUCAHUE,
MIPOBEICHUE HECJOKHBIX OMOJIOTMYECKHX OIBITOB M JKCICPUMEHTOB, B TOM YHCIIC C
WCITOJIb30BAHUEM aHAJIOTOBBIX U ITU(POBBIX OMOIOTHUECKUX MMPUOOPOB M HHCTPYMEHTOB;

- (opMupoBaHue yMEHHUS WHTETPHUPOBATH OMOJIOTHUECKHE 3HAHUS CO 3HAHUSIMHU U3
JIPYTUX YYEOHBIX PpeIMeTOB ((DU3UKU, XUMUH, Teorpaduu, ICTOPUH, OOIIIECTBO3HAHUS U
T. 1.);

- (hopmupoBaHHEe YMEHHM peliaTh y4eOHbIE 3a/auyu OMOJIOTMYECKOTO COJIepKaHus,
BBISIBIISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U, TPOBOJIUTH KAYECTBEHHBIEC U KOJTMYECTBEHHBIC
pacyeTsl, JeNiaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

- (opMupoBaHuEe yMEHHUS IUTAHHPOBATH Y4eOHOE HCCJENOBAHHUE WJIM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 1enu: GOpMyIUPOBATh MPOOIEMY, TUIIOTE3Y U CTABUTH
3aJa4d HMCCIEAOBaHUs, BBHIOMpATh aJCKBATHO TOCTABICHHON IEIM METOMABI, JENaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICIOBAHUS W TPOCKTHOM JEATEILHOCTH,

- (hopMUpOBaHKE UHTEPECA K YIIyOJIeHUIO0 OMOJIOTHYECKUX 3HaHUM (IpeanpoduibHas
MOJTOTOBKA M MPO(PECCHOHANbHASI OPUEHTALMS) U BEIOOPY OMOJIOTHH KaK NPO(UILHOTO
npeaMeTa Ha CTYIIEHU CPEHETO MOJIHOT0 00pa3oBaHus AJisl Oyayiie npodeccuoHaabHOM
NEeATETLHOCTH, B 00J1aCTH OMOJIOTHH, METUIIUHEI, SKOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH,
CEJIBCKOI0 X035MCTBA;

- BJIaJICHNE HaBBIKAMU pabOTHI ¢ MHPOPMAIIMEH €CTECTBEHHO-HAYYHOTO CO/ICPKAHUS,
MPEICTaBICHHON B pa3Ho# (hopme (B BUJE TEKCTa, TAOJUYHBIX JaHHBIX, CXeM, Tpa)uKOB,
TuarpaMm, Mojesnen, n300paxeHunit), KpUTUYECKOro aHain3a HHPOPMAIIUKA U OLIEHKH €€
JIOCTOBEPHOCTH;

- YMEHHE WHTETPHUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSIMHU JIPYTUX YYCOHBIX
IPEIMETOB; MHTEPEC K YIIyOJIeHHI0 OMOJOTUYECKUX 3HAHUN U BBIOOPY OMOJIOTHHM Kak
npoUILHOTO TMpeIMeTa Ha YpOBHE CpPEAHEro oOIero oo6pa3oBaHus sl Oyaymiei
npoeCCUOHAIBHONW  JIEATEIbHOCTH B 00JIacTM OWUOJIOTUM, MEAMIIMHBI, JKOJOTUH,
BETCPUHAPHH, CEILCKOTO XO35HCTBA, TMHUIICBOM IMPOMBINIICHHOCTH, IICHXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE TPEJCTABICHUS O MATCPUATUCTHICCKON CYIIHOCTH
T'CHOMOB YKHBBIX OPTaHU3MOB U PETYJISAIIHUIO UX PaOOTHI;

- 3HAaHUE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEbl, BIUSIIOMNX Ha pa3BUTHE U
CYIIIECTBOBAHME JKUBBIX OPTraHU3MOB, afanTaIuil K (hakTopaM OKPYKaIOIIEH CPEeIbL;

- 3HAHWE OCHOBHBIX TOJXOJIOB OMOTEXHOJIOTHH, MCTIOJb30BaHUS €€ JOCTIKECHUW B
COBPEMEHHOM >KM3HU YEJIOBEKa, OCOOCHHOCTH WCITOJIb30BAHUS JKUBBIX OPTaHU3MOB IS
MIPOU3BOICTBEHHBIX HYK]I YEJIIOBEKA,;

- 3HAaHWE OCHOBHBIX TMOAXOJOB CENCKIIMU U OMOTEXHOJOTUU KYJIbTYPHBIX PACTCHH,
XapaKTEepPU30BaTh  TCHETHYECKH  MOAUGDUIIMPOBAHHBIE  PACTEHHUSA,  ONEPUPOBATH
MOHATUSIMHU, TUOpUAM3AIMS, OTHAJICHHAs THOpUIW3AINSA, WCKYCCTBEHHBIM OTOOD,



reTeposuc, TpaHchopmaius, MyTareHes, FreHeTU4eCKoe peAaKTUPOBAHUE;

- TOHMMaHHE MOJEKYJSIPHBIX  MEXaHU3MOB  peaju3allid  HacIeACTBEHHOM
uH(pOpMAaIUU U YMEHUE CBOOOIHO ONIEPUPOBATH OCHOBHBIMH MOHATUSIMU MOJEKYJISIPHON
OHMOJIOTHH U €€ COBPEMEHHbBIX HANpPaBIEHU — IeHOMUKH, METar€HOMUKHU, TPOTEOMUKH;

- 3HAHUE OCHOBHBIX 3a00JIEBaHUI YEJIOBEKa, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX UX
JMArHOCTUKH U JICYCHUS;

- ¢opMupoBaHHE YMEHHS HWCIIOH30BATh TMOHITHHHBIA anmmapar U CHUMBOJMYECKHMA
SI3bIK TEHETUKH, TPAMOTHOE TPUMEHEHHUE HAYYHBIX TEPMUHOB, OHITUHN, TEOPUIA, 3aKOHOB
JUIsl OOBSICHEHUS HAOJI0IaeMbIX OWOJIOTHYECKUX OOBEKTOB, SBICHUW W TPOIIECCOB,
TTO3BOJISIONINX 3aJI0KUTh (PYHAAMEHT HAYYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEHTaIIMOHHOM cdepe:

- 3HaHWE, 4YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTHN MOJEKYISIPHONH OUOJOTUU
MO3BOJISIET YCIEIIHO peliaTh Takue 371000 HEBHBIE MPOOJIEMBbI, Kak OXpaHa
OKpY’KAIOUIEH Cpebl, COXPAHEHHE 3I0POBbs YEIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
HDKOCHUCTEM.



TEMATHUHYECKOE IIJIAHUPOBAHHUE
Moayiab «Kak KMBOTHbIe W PACTEHUS] NPHUCHOCAOIUBAIOTCH» (IBOJIONMOHHASA

IKO0JIOTHS) 5-6 KIacchl

(34 yaca)

TeMmbI

OcHoOBHOe coep:KaHue

I[eﬂTeJIbHOCTb INKOJIBHUKOB

1. Ml uccienyeM ;KuBble
00beKThI (6 1)

CBOICTBa U CTPOCHUE KHUBBIX
OpraHu3MoB (CTpoeHue KiIeTku). Bun,

0CO0b - OpraHu3M KakK €IrHas CUCTEMA.

Anantanuu (IpUcnocoOIeHus ).
[ToHsTHE TOMEOCTa3a KUBOTO
opranusmMa. CriocoOsbI ero
nozanepxanus. OrpaHn4YeHUs

MOP(}OITOTHUSCKUX B (PU3UOTIOTHICCKUX

ananranui. [louemy opraHusMsl He
CTAHOBSITCS 0€CKOHEYHO OOJIBIINMH,
MaJeHLKUMH, BCESITHBIM.

VccnenoBarenbekue paboTh
«Bce u (CUHHUIIBI, OCIIKH,
Oepe3sbl U T.J1.) OJIMHAKOBBIC?
DOTOKBECTY.

[IpakTrueckas paboTa
«CocraBisiem KHUTY
PEKOPIOB PACTEHU U KUBOTHBIX
HAIIIETO Kpash».

2. Bausinue
OKPYKAKIIEeH cpelbl HA
"KMBbIe Opranu3msl (12 v)

@DaKTOpbI OKpYKAIOLIEH Cpeibl
(abmoTHueckue, OMOTUIECKHE,
aHTponoreHHsie). [Ipumepst
a0MOTHYECKUX (DAaKTOPOB,
OKa3bIBAIOLIMX OCHOBHOE BIUSHUE Ha
PKU3HEACSITEIIBHOCTD KUBBIX
OpraHW3MOB: TEMIIEpaTypa, CBET,
BIIaKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTICHUS
PKUBBIX OPTraHU3MOB K a0MOTHYECKUM
daktopam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM (haKTOpaM:
TeMIIepaTypa, BIAXKHOCTh U CBET.

[IpakTuueckoe 3ansatue «LBet u
TETUI0» (KYOHMKH JIb/1a B3BECUTH,
[OJIOKUTH B yaliku [lerpu Ha
pa3HOLBETHYIO Oymary, yepes 30
MUHYT B3BECUTh 3aHOBO - KTO
OBICTpee pacTasii).
[IpakTrueckoe 3ansaTue «Uto
[pPacTBOPSIETCS B BOJEN
(axcniepuMeHT «OKuAKui 10m»).
[ IpakTHueckoe 3aHATHE
«Anuddy3us BemecTs B Bosie
(pacTBOpBI)», «/IBHKEHNE
[PacTBOPOB IO I[BETKY.
[IpakTrueckoe 3ausatue «Jlen
r1aBaeT B Bojie (aiicoepru,
3aMep3aHue BOJIOEMOB)».
[IpakTnueckoe 3ansaTue «Jlen
[IpY 3aMEP3aHUU




pacimpsieTcs» (pa3pyiieHue
KaMHs (TOYBOOOPA30BAHME),
3aMep3aHue KIETOK).
[TpakTuyeckoe 3anstue «Lllybay»
(KyOMKH JIbJa 3aBEPHYTH B
pa3HbIil MaTepua, B3BECUTB).
[IpakTHueckoe 3aHATHE
«[TurmMeHTB» (MOXKHO pa3/IeIuTh
Ha BaTMaHE KPaCUTENU U3
domactepoBy. [IpakTudeckoe
3anaTue «Kak >KMBOTHBIE
[J1aBalOT B BOJIE» (DKCIEPUMEHT
C TIUTICTKOM ).
VccnenoBaTenbckue paboThl
«BnusHue cBeta (Teruia,
BJIQKHOCTH, COCTaBa IIOYBHI) Ha
pacTeHUs B €CTECTBEHHBIX WU
MCKYCCTBEHHBIX YCIOBUAX» (HA
TOCTYITHOM MaTepuae).

3. BzaumonaeiicTBust
"KMBBIX OPraHu3MoB (4 4)

brotnueckue GpakTopel.
3aKOHOMEPHOCTH Pa3BUTHS
ME>KBHUJIOBBIX B3aMMOOTHOIIICHUH.
KosBomtonust (XUITHUK-KEPTBA;
Mapa3suT-X0351UH) DBOIIOLUS CTPATET Uit
nmoObpIBaHus UK. COIUaaIbHOCT.
Buzel- Bcenenuel. [lepeyens pacteHuin-
BpEIUTENEH.

VccnenoBaTenbckas padoTa
«Habmonenus 3a
B3aMMOOTHOIICHUSIMH JKUBOTHBIX
Mpy JOOBIBAHUH MTUIIN
(KOPMYILKH JUIsl ITHLL, JUIS
TOPOJICKHX HITH CEIThCKUX
PKUBOTHBIX ). BeOkamepsi».
WccnenoBarenbekas padbora
«PacnpocTpaHeHnue BUJ10B-
CHHAHTPOIIOB B Halleit
MECTHOCTH

4. YUes10BeK B KU3HU
pacTeHUi U JKUBOTHBIX?
(6 1)

AHTpornorenssle axrtopsl. [lpasna nu,
YTO NEPBOOBITHBIE JIFOIU KUIN B
TapMOHHH C IIPUPOJIOH.
OnoManiHMBaHUE U IPUPYUEHUE
PKUBOTHBIX U PAaCTEHMI. 3a4eM cracaTh
BBHIMHPAIOIME BUBI, KAK 9TO J€JIaTh.
KynbTypHbIE pacTeHUS U UX JIUKHE
npenky. [loueMy BaKHO X COXPaHSATB.
Pa3HooOpa3ue KyJIbTypHBIX pacTeHUN U
VX 3HAUYEHUE B )KU3HU YEIIOBEKA.
KpacHas KHura Baiiei TeppuTOpHUn.
Oco00 oxpaHsieMble TEPPUTOPHH,
3anoBeqHuKH Poccun u mupa.

[IpakTiueckas pabora
«Pa3zHoo0pazue KyabTypHBIX
PACTEHUI B BAIlIEM PETHOHEY.
lccnenoBaTenbckas paboTa
«BnusitHuEe aHTPONOreHHBIX
(akTOpPOB Ha pa3BUTHE PaCTECHUI
B TOPO/1€/HACEICHHOM ITYHKTEY.
DKCKypcusi/mpakTuyecKas
pabota «OOIIT B Bamem
[PETHOHE - YHUKAJIbHbIE OOBEKTHI
MIPUPOIBD.




5. IK0JOorn4yecKue HUIIN
(6 9)

brocdepa - ogHa U3 BaXKHEHIIIHX
00os0uek 3emiu. Uto Takoe
((OKOJIOTUYECKHE HUIIN» U KaK OHU
dopmupyrorcs? GopMupoBaHue 3HAHUT
M0 OMOpPa3HO00Pa3HIO KU3HEHHBIX
(dbopM, TOBEICHIECKHIX
nprucrnoco0IeHni, MOIU(DUKAITMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM YpOBHE).
PacTuTenbHbIC COOOIIECTBA U UX THIIBL.
Pa3BuTHE U CMEHBI PACTUTEIBHBIX
COOOIIECTB.

VccnenoBarenbckue paboTh
«DKOJIOTHYECKUE HUILIN BOKPYT
TeOs1 - onrcanue GakTopoB
OKPYKAIOILIEH CperbD.
VccnenoBarenbckue paboTh
«Denosornyeckue
HaOJIFOJEHUSD.

Moayab «OcHOBBI pacTeHHEBOACTBAa» 7-8 Kiaccnl (68 yacos)

Tembl

OcHOBHOe co/iep:KaHue

]_IEHTE.]ILHOCTL IIKOJIbHHUKOB

Tema 1. BBenenue B

Urto-Takoe pPaCcTCHUCBOACTBO: OCHOBHLIC

[IpakTrueckas padora «bouka

IKCIIepUMeHT (6 1)

[IpaBra NOCTAaHOBKHU
arposkcrnepuMeHToB. [locTanoBka
HKCIIEPUMEHTOB C pacTeHUsIMU. Bri6op
TEMBI, COCTABJIEHUE TUIIOTE3BI, LIENIN U
3a]1a4 SKCIIEPUMEHTA 10 BHIPAIIMBAHUIO
pacTeHU B KOHTPOJIIMPYEMOH Cpeae.
KOHTpoIM, TOBTOPHOCTH, MPOBE/ICHNE
HKcrepuMeHTa. [ inannpoBanue
bkcriepruMenTa. O1eHKa pe3ynbTaToB
DKCIIEPUMEHTA.

(OCBOEHHE TEXHOJIOTHU
KpPYTJIOTOJUYHOTO BBIpAlBaHU
CaJlaTOB U MUKDPO3€EJICHU B
KOHTPOJIHPYEMBIX

HCKYCCTBCHHBIX YCJIIOBUAX.

PaCcTeHUEeBOACTBO (haKTOpHI BHIPAIIMBAHUS PACTCHUH. JTuGuxay.
(2 9) VcTopus pa3BUTHS arpOXUMHUYECKUX
3HaHuii (paboter M.B. JlomonocoBa, 1O.
JInbuxa, byccenro, B.B. Jlokydaesa,
K.A. Tumupszesa, [1.A. Koctbruesa,
J1.H. [IpssHUIIIHUKOBA | JIp. ).
Tema 2. lccnenoBaTenbckas paboTa
ArpoTexXHHuYeCKH i «DakTopsl, BIUSIOMINE HA

popacTtanue ceMsiH (pocT
MPOpOCTKOB)». [IpakTrueckas
pabota «COOp yCTaHOBKH IS
BbIpallluBaHHA paCTeHl/If/'I B
KOHTPOJIHPYEMBIX YCIOBHUSIX.




Tema 3. Posb
XHUMHYECKHX 3JIEMEHTOB B
nUTaHuu pacrenunid (20 v)

Bona. PactBop. BeITskka. AHHOHBI,
KAaTHOHBI, 3JIEKTPOIIPOBOAHOCTL U pH
pactBopa. Poib XUMHUYECKUX IEMEHTOB
B MIUTaHUU pacTeHui. [lomyyenue
[MUTATENIbHBIX BEIIECTB PACTCHUSIMH.

Y 100peHust: OpraHu4eckue,
MUHEPaJIbHbIE, MUKPOOUOIOTUYECKUE.
Tunbl nuTanus pacrenuii. Bozaymusoe u
MUHEpaIbHOE (KOPHEBOE) MUTAaHUE
pacTeHuil. TpaHCIIOPT NMUTATEIbHBIX
BEIIIECTB PACTCHUI: BOCXOASAIIUN U
HUCXOIAINUN TOK. BaxkHeiimue
KaJInitHbIe, (OCHOPHBIC U a30THHIE
ynoOpeHusi, ux cpoiictna. [IpocTsie u
CIIOXKHBIE yT0OpEHUSI.

PoCT 1 pa3sBUTHE PACTECHUI: ATAIbI
OHTOTeHe3a, (PaKTOPHI, BIUSIOIINE HA
[POCT pacTEHUM: CBET, 'yCTOTA [10CA/I0K,
nuTaHue, cyocTpar.

OcoOeHHOCTH MUTAHUS PaCTEHUI
a30TOM. A30T U €ro 3HaYCHHE B KU3HU
pactenuii. QopMbI a30Ta U UX
peBpalieHue B nouse. Vicrounuku
dbocdopa s pacTeHus. 3HaueHUE
dbocdopcoaepkammx COeTUHEHHUH B
KyieTKe. Poib Makpospruyeckux
coeanHeHuil pocdopa B
HHEPreTUUECKOM OOMEHE.

[IpakTrueckas padorta «Cxembl
[ATaTEIbHBIX PaCTBOPOB. Pacuer
1103 yIOOpEeHHM 115t
[IUTATEJIHBIX PACTBOPOBY.
[IpaxkTrueckas padota «IIpaBuia
CMEIINBAHUSI YA0OpEHUI»
[IpakTrueckas padora «IIluranue
PACTEHUI: TEXHOJIOTHUS
[IPUTOTOBJICHUS MUTATEIbHBIX
[PacTBOPOB JUIsl pa3HbIX
KynbTyp». [IpakTuueckas padora
«MOHUTOPUHI MHUHEPATIBHOTO
MUTaHUS PACTCHUI.
[IpakTiueckas padbora
«PactuTenbHast TMarHOCTUKAY.
VccenoBatenbckast padbora
«OlLIeHKa COCTOSIHUS KOMHATHBIX
pacTeHuM, paCTCHUI Ha
[IIKOJIbHOM TePPUTOPUH,
YCTaHOBKA MPUYNH
MATOJIOTUYECKUX COCTOSTHUHN
(pu HAJIUYHH)».
VccnenoBatenbckas pabora
«OLeHKa BIUSHUS PA3IUYHBIX
DIIEMEHTOB Ha COCTOSIHUE
pacTeHul (CocTaBlIeHHUE
Pa3IUYHBIX TOJIKOPMOK)».




Bnusinue xanus Ha pu3nyecKkue
CBOICTBA MPOTOIUIA3MbI, HA ()EPMEHTHI
YTIIE€BOIOPOAHOTO OOMEHa, CUHTE3
OenkoB u z1p. Poib kanus B
Mo/I/Iep>KaHUU HOHHOTO OanaHca B
TKaHSX, B MPOIIECCaX CAMOPETYIISIUU.
PerynsitopHas u
CTPYKTYypOoOOpa3oBareibHasi poJib
KaJbIUs. Y4yacTHe B 00pa3oBaHuU
KJICTOYHOW CTE€HKH, OJACPKAHUN
CTPYKTYpbl MEMOpaH U PEeryslus ux
[IPOHUIIAEMOCTH. 3HAUCHUE MarHus B
MeTaboJIM3Me pacTeHui. Maruuii B
coCTaBe XJIOPOQHILIA, CXOJICTBO
XJIOpodHIIa U TEMOTJI00MHA KaK
CBUJICTEIILCTBO C€AMHCTBA
oprannueckoro mupa. Cepa u ero
OCHOBHBIC COCMHEHUS, UX POJIb B
CTPYKTYpPHOU OpraHu3aluu KIeTKH,
y4acTHE B OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX
MuxkpoanemenTsl. [Ipeacrasinenus o
[POJIU MUKPO3JIEMEHTOB B METa00IN3ME
pacteHnii. OCOOEHHOCTH NOCTYIICHUS
MUKPO3JIEMEHTOB B PACTEHHUSI.
CUHEPTrY3M U aHTarOHU3M SJIEMEHTOB
[MUTaHUs pacTeHUi. PacturenbHas
TMarHOCTUKA U METOIbI
uACHTU(DUKAIINHY HeJOCTaTKa/ U30bITKA
DJIEMEHTOB MUTAHUS.

Tema 4.
Peryasitopsl pocra
pacTreHmii. 3amura
pactenuii (4 4)

[TonsiTre o perymnsTopax pocrta
pactenuil. CTUMyISATOPHI pocTa -
(UTOropMOHBI (ayKCHHBI,
ru60epesINHbI, IUTOKUHUHBI).
VHruOuTOpHI pOCTa pacTeHuil:

1. npuponusie (abcry3oBas KUCIOTA U
HEKOTOphIe (DEHOJIbHBIE BEILIECTBA
(ukymapoBast, KOpU4Hasi, CaJTMIIUIOBas
KHCJIOTHI).

2. cunretnueckue (MOp(HaKTUHBI,
peTapaaHThl, 1e()OIMAHTEI, JCCHKAHTHI,
repOuIuapl). DUTOMOHUTOPHUHT U
OIICHKA COCTOSIHUSI PACTEHMIA.
CoBpeMeHHbIE CIIOCOOBI MOHUTOPHUHTA.
3anuTa pacTeHU OT BpeAUTENEH:
OCHOBBI OMOMETO/A.

[IpakTuyeckas pabora
«q)I/ITOMOHI/ITOpI/IHF " OILICHKa
COCTOSIHUS PACTCHU.
CoBpeMeHHBIE CTIOCOOBI

MOHHUTOPHHTA.

WccnenoBatenbekas padbora
«Bnusiaue

reTepoayKCUHA Ha

[IpopacTaHue (POCT Ha Pa3HBIX
CTaJUsIX, B Pa3HBIX YCIOBUSIX)
pas3INnYHbIX
PaCTEHHIN».
[IpakTiueckas pabora
«MHCEeKTapuu: paBuila U
YCIIOBHS Pa3BEIEHUS MOJIE3HBIX
HACEKOMBIX)».




Tema S. Boanas,
necyaHasi ¥ MOYBEHHAsA
KYJbTYpPbI, HX
MpUMeHeHHue B
BbIPAIMBAHUU
pacreHuii. ®U3H0I0TrUs
pactenuii (8 )

BoaHasi, necyaHasi 1 TOYBEHHAs
KYJIbTYpbI, UX IPUMEHEHUE B
BbIpAILIMBAaHUU PACTCHUIA.

[IpoBeneHue BOAbI B KOPHE U cTeOIIe
pacTeHU.

BOHBII peKUM PaCTECHUI: CTPOCHUE
YCTBUIL: (PAKTOPBI, BIUSIONINE HA UX
[PacKpbITUE U 3aKpbITUE. 3HAUECHUE
MEXaHU3Ma PEryJIslUH UCTIAPEHUS
BJIarl PACTEHUEM.

DOTOCUHTE3 - YHUKAJIbHBIN MPOIIECC
pacrenuii. TemHoOBast u cBeTOBas (as3bl
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A
TUTSI )KUBBIX OpraHu3MoB. PakTopbl
[pOCTa pacTEHUI: BO3AYyX U a’3panusi.
[lo3eMHOE IbIXaHUE PACTEHUI: COCTaB
MMOYBEHHOTO BO3/1yXa, Ta3000MEH.
["a3000MeH 1pu OECTIOUBEHHOM
BbIpAILIUBAHUU.

[IpakTrueckas padoTa
«KopHeBoe naBineHue».
[IpakTueckas pabora
«IIpurorosiienue npenapara
YCTBHUI] METOJIOM CIICIIKa.
VccnenoBaTenbckue paboTh
«BnusHue ycloBUil coaepKaHus
PaCTeHUI Ha KOJIMYECTBO
YCTBHHID.

[IpakTuyeckas pabora
«DyHKIIMOHATIbHAS IMAaTHOCTUKA
PaCTeHUH 110 aKTUBHOCTH
XJIOPOTLIACTOBY.
VccenoBaTenbckast pabora
«Ornpenenenue xjaopodumia A u
b, orieHKa OTOCHHTETUYECKOM
AKTUBHOCTH PAaCTeHUU U
(akTOpOB, BIMSIONIMX HAa HEEY.
[IpakTuueckas pabota
«Aspauust, CO2 u O2. Jlpixanue
pactenuii». [Ipaktuyeckas
pabota «/lpIxaHue pacTeHHU:
OIICHKA MHTEHCUBHOCTH JIbIXaHUS
[PaCTeHUH U TIIIOA0BY.
lccnenoBaTenbckue padboThl
«BnusiHue cnocoba
BbIpaIllMBaHUs (CocTaBa
MUTATEIbHON CMECH, CXEMBI
BHECEHHs1) Ha POCT U pPa3BUTHUs
Pa3INYHBIX PACTCHUI.

Tema 6. KyabTypHble
pacrennsi. CoBpeMeHHbIE
acnekThl cejexkuuu (20 u)

Kax 4enoBek cTall UCIoIb30BaTh
pactenus? CBsA3b pa3BUTHSA
[IMBIJIN3AIIUY YEJIOBEKA U
0JIOMAIIIHUBAHUS PACTCHUH.
Jlomectukanus. HacmeacTBeHHOCTh 1
M3MEHYMBOCTh - OCHOBHBIE CBOMCTBA
PKHBBIX OPTaHU3MOB. VI3MEHIHBOCTE.
Bl N3MEHUHUBOCTD.

['eH -MaTepuaabHbIil HOCUTEIb
HACJIECTBEHHOCTH U U3MEHYUBOCTH.
HyxnennoBbie KuciaoThl. JIokamuzarus
TEHEeTUYECKOTO MaTepuaa B KIeTKe.
[lenenue knerok. Permkamus JITHK.
OcHOBHasi TorMa MOJIEKYJISIPHOM
ounonoruu. Tpanckpuniums. TpaHcasms.
MyTtanuu.

DG bekT OyTHIIIOUHOTO TOPJIBIIIKA U
reHeTHYecKoe pazHooOpaszue. Uto Takoe
reHOaHK? 3a4eM COXPaHsITh
TEHETUYECKUE PECYPCHI paCTEHUN?
OcHOBHBIE CTIOCOOBI

Jluckyccus «Jlomectukanus, Bce
7T pacTeHHS U )KUBOTHBIE,
KOTOPBIC KHUBYT PSIIOM C
YEIIOBEKOM MM
oJOMaIIHUBaroTCsI? MoXHO 11
CUMTATh TapaKaHa
0JIOMAIITHEHHBIM KHBOTHBIM?).
[TpakTudeckas pabota
«MoauduranmoHHas
M3MEHUYUBOCTD (JICThS, UTOJIKH C
oJHOTO niepeBa)y. [IpakTudeckas
pabota «I'eH - HHCTPYKITUS TIO0
cOopke KJIeTKH (Ha Oucepe uim
KOHCTpyKTOpe)». [IpakTrueckas
pabota «MyTtamnus Ha
OoyTepOpoae (moboi 00BEKT U3
MpeaplIyei padboTsl, e
M3MEHEHUE UHCTPYKITUU
MpUBEAET K U3MEHEHHUIO
BHEIIHETO BHa O0BEKTA)».




COXPAHEHHUsI TEHETUYECKHUX PECYPCOB
pactenuii (eX Situ u in situ).

3Hauenne padotr H.W. BaBuiosa. 3akon
TOMOJIOTMUECKUX Ppsi10oB. LIeHTpsI
[TPOUCXO0KICHHS KYJIbTYPHBIX PACTCHUI
H./. BaBuiosa u I1.M. XykoBckoro.
(OCHOBHBIE METO/]IbI CEJIEKIIUU.
['ubpunuzanus. @opmer 0TOOpA.
(OCHOBHBIE HAIIPABJICHUS CEJICKIIUU:
YIIY4IIEHUE YPOKAUHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U
abnoTHUYEeCKNM (hakTopam.

EcTb 11 )ku3Hb B poOupke?
bHOTEXHOJIOTHS KYJIBTYPHBIX PACTCHUM.
Kak uenoBek MOXeT MOAU(PHUIINPOBATH
pactenus? ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
[10/IXO/Ibl U JOCTUKEHHSI TEHETUUECKOT O
peaaKTUPOBAHUS PACTECHUM.

[IpakTrueckas paboTa mo
rpynmam «OTKy1a Ha HAIIuX
cToJIax (PPYKTHI/OBOIITH/3IIAKIY.
[IpakTuyeckas pabora
«BrrpamuBaem ropox. Kak
MPOBECTU CKPELIMBAHUE Y
ropoxa». MccnenoBarenbckas
pabota «BpIpammBanue
pacTeHuil B MpoOupke» (MOKHO
BOCIIOJIb30BaThCS pe3yIbTaTaMu
[PEIbIAYIINUX SKCIIEPUMEHTOB 10
COCTaBJICHUIO TTUTATEIBHBIX
[PacTBOPOB sl pACTEHHIN).
[IpakTudeckas pabora
«["eHOMHBIE HOXKHUIIBI
(MonenupoBaHue paboOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTurennbHas
npoaykuus (8 1)

Hanzemnble U TOA3EMHBIE OpraHbl
pactenuit. [lober u BUIOM3MEHEHHBIN
nober pactenuii. CriocoOsl
pa3sMHOXkeHUs pacteHuid. [lonarue o
KAaueCTBE NPOJLYKTOB IUTAHUS.
[TpoGiieMbl KOHKYPEHITUI
OTEYECTBEHHBIX MPOJLYKTOB IIUTAHUS C
MMIOPTHBIMU. JIOTHCTHKA TOCTaBKHU U
CPEJICTBA COXPAHEHHUS IIPOLYKTOB
[UTaHUS.

MUKpO3€eJIeHb: OJIE3HOCTD U
TEXHOJIOTHS.

XUMUYECKUN aHAJIU3 ITPOAYKLUH.
OCHOBBI CLIEKTPOHOTOMETPUH.
[Torenromerpusi. Xpomarorpadus.

[IpakTiueckas pabota
«[IpenenbHO 1ONyCTUMBIE
koHentpanuu (ITIK) u meToabr
KOHTPOJIsI 0€301aCHOCTH
PaCTUTETHHBIX MPOAYKTOB
nutaHus. MccnenoBarenbckas
pabota «OneHka KauecTBa
BBIPAILIEHHON MUKPO3€EJICHN
(mu6o cBosi, TMOO U3 Mara3uHa).
[IpakTuueckas padota «MeTos
OIICHKU Ka4eCTBa PaCTUTEIHHOU
MPOIYKIIUK: XpaHEHUE U
COXPAHHOCTh MUTATEIbHBIX
BELIECTBY (110 JOCTYITHOMY
000pyI0BaHUIO).
WccnenoBatenbekas pabora
«Onpenenenue Butamuna C
METOI0M 0OpaTHOTO TUTPOBAHUS
B IJI0JIaX HA Pa3HOM CPOKe
(crioco0e) XpaHEeHUSI».




Monyas «buorexnosorus» 7-8 kiaccnl (68 yacoB)

Tembl

OcHoBHoOe cogepKkaHue

IleﬂTe.]'[LHOCTL IIKOJBbHHKOB

Tema 1.

buorexHosorus (4 4)

[ToHsITHE OMOTEXHOJIOTUH. 3a4eM YEIIOBEKY
OMOTEXHOJIOTHH, B YEM UX MPEUMYIIECTBO
rnepe XUMHUIECKUM CUHTe30M. OCHOBHBIE
OMO0OBEKTHI OMOTEXHOJIOTHH:
[POMBIIIIJICHHBIE MUKPOOPTaHU3MBI,
KJICTKH U TKAHH PACTEHHIA, )KUBOTHBIX U
YeIIOBEKa, OMOKATAIH3aTOPHI.

ChIpbe 17151 ONOCHHTE3a U OLIEHKA €T
Ourosornueckon neHHoCcTH. OCHOBHBIE
WMCTOYHUKH yIIIepoa, a30ta, Gocdopa,
MUKPO3JIEMEHTOB. VcciieqoBaHe HOBBIX
VMCTOYHUKOB ChIPbs (BKJIFOUAsi BOIIPOCHI €T0
MpeIBAPUTEIILHON 00paboTKH), pa3padoTKa
HOBBIX TUTATEJIBHBIX CPEJI, B TOM YHCIIE
BKJIFOYAIONTUX OMOCTUMYJISTOPHI H JPYTHE
DIIEMEHTHI YIIPABJICHUS ¥ OIITUMHU3AIUH
poiieccoB OMocuHTEe3a. MeToabl
ONTUMU3AIMH TUTATEIBHBIX CPEI.

[IpakTuyeckas pabora
«I[IpuMepbI MpUMEHEHUS
OHMOJIOTHYECKUX O0OBEKTOB B
TBOCH KU3HN.




Tema 2.
Muxpoouosaorus (12 1)

[TonoxeHne NpoKapuoTOB B CUCTEME
opranuueckoro mupa. CtpoeHue
OaktepuanbHOl kieTku. Kiaccuduxanus
OakTepuii. Mopdomorust 6akTepuii.
[IpocTble 1 CIIOKHBIE METO/BI
oKkpatmBaHus Oakrepuid. usnonorus
OakTepuii: NUTaHUE, bIXaHUE, POCT U
pasMHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxeu (3KCTpeMO(PHIBHOCTh, 0COOEHHOCTH
CTPOEHUS KJIETKH). MOJIOUHOKHUCII0E U
criupToBoe OpokeHue. PoToTpodHBIC U
xeMoTpodubie 6akTepun. Kunernueckoe
onucaHue Impolecca pocra
MHUKPOOPTaHU3MOB. DKCIIOHEHIIHAIbHAS
Mojenb pocta. Kunernka rubenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akrepun. YymHas nanouka u
YepHast CMEPTh, OOTYIN3M, CTOJIOHSIK,
TyOepkynes. Mctopust 60pb0bI €
OakTepuaIbHBIMHU HHpEKIUIME. BoitHa
0ECKOHEYHOCTH: AaHTUOMOTHUKH ITPOTHB
OakTepuii. MexaHu3Mbl 1eUCTBUI
AQHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHHUKaIus O0akrepuil. UyBcTBO
KBOpyMa.

[IprmeHeHne 6akTepuil YETOBEKOM.
KuneTnueckoe onucaHue 6MOCHHTE3a
MPOJIYKTOB MUKpOoopranuzMamu. bakrepun,
KOTOPbIE MOTYT pa3Jlarath IUIACTHK.
MUKpPOOPTaHU3MBI B arpoOHOTEXHOJIOT HH.
lIcKycCcTBEHHbBIE acCOLMAIIUN PAaCTEHUH ¢
MUKPOOPTaHU3MaMH

[[pakTuKa.

Jlaboparopnas pabota
«DuUKCUpPOBaHHbBIE MpPEnapaThl
Oaktepuii. Onpenenenue
(bOopMBI PeATI0KEHHBIX
KYJIBTYP MUKPOOPTaHU3MOB,
MCIIOJIB3YS IPOCTON METO/T
OKPACKH.

JlaGopaTtopHas pabota
«Ornpenenenue
TUIAKJIETOYHOU CTEHKU
METOJIOM OKPAIIMBAHHUSI 110
['pamy» (pu HATUYUU
peakTuBoB). JlaboparopHas
pabota «lIpuroroBnenue
[PYKU3HCHHBIX MTPEIapaToB
MOJIOUHOKHUCIIBIX OaKTepHii».
JlaGoparopuas pabota
«[ToceB cMmbIBa C pyK Ha
yamky [lerpu».
JlaGopaTopnas pabota
«Bp1aenenue yncTou
KyJIbTYpbl OakTepuil. Meton
pa3BeneHuii. Meron
MCTOIIAIOIETO IITPUXA.
JlaGopaTopnas pabota
«Mopdonoruueckas
XapaKTePUCTHKA BBIJICIICHHON
YHCTON KYIbTYpHI:
XapaKTePUCTHKA KOJIOHHH,
dbopma GaxTepuil, TUI
KJICTOYHOU CTEHKH.
JlaGopatopHas pabota
«CpaBHEHUE pocTa
MUKpPOOPTaHU3MOB Ha YaIlKe
6e3 u ¢ Jo0aBICHUS
QHTUOMOTHUKOBY.
VccnenoBaTenbckast pabora
«IIonck MUKpOOpPraHU3MOB
o01aaronmx
AQHTAarOHUCTHYECKOM
AKTUBHOCTBIOY.
MccnenoBatenbekas pabora
«BpIaenenne MOJTOYHOKHUCIIBIX
OakTepui, NCCIIeTOBAHNE UX
AKTUBHOCTH).
WccnenoBatenbekas pabora
«Boinenenue 6akTepuit
[MOJIE3HBIX ISl PACTCHUI.




Tema 3.
JykapuoTuiyeckue
OpPraHu3Mbl B
0MOTEXHOJIOTHH
(m1ecHeBbIe TPUOBI,
APOAKH, Bogopocau) (12

)

[1necHeBbie TPUOBI TPOAYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BelecTB O01as
XapaKTePUCTUKA TPOAKKEH
caxapoMulileToB. Mictopust uCTob30BaHUs
TPOXOKEN B TPAIUIIMOHHOM
OHMOTEXHOJIOTHH. TeXHOI0TMY BUHOACIIHS U
XJI€00TICYCHUS, CTICIIUATM3UPOBAHHBIC
pacsl Iposxokeid. MeTabomn3m IpoXoKe.
Peakiusi ciupTOBOTO OPOKEHUSI.
[lomydeHue BTOpUUHBIX META00JIUTOB B
nposkkax. J[poxiku Kak mIpoayLeHThl
ounororuB. [lomydenue meneBbIx OSIKOB B
TPOKKAX.

(OCOOEHHOCTH BET€TATHBHOI'O U MOJIOBOTO
Pa3MHOKEHUS Y IPOXIKEH, 3HAaUCHHE
M3y4YeHUs MUTO3a U IUTOKUHE3A IS
ONTUMHU3ALMH POLECCOB
KYJTbTUBUPOBAHUS JPOKKEBBIX IITAMMOB,
[MOHUMaHUS MPUYNH NaTOT€HHOCTH
TIPOOKEH U TpUOOB, TTOMCKA MUTIICHEH
(byHrUIKI0B U pa3pabOTKH HOBBIX
TIeKapCTBEHHBIX MIPETMapaToB.

Bomopociu - mepcrneKTUBHBINA 00BEKT s
MMPOM3BOJICTBA OEJIKA M YTJIEBOJIOB.
b1OTEeXHOIOrHYECKHE METOAbI OUUCTKHU
TBEPJIBIX, KUIAKAX OTXOJIOB U
ra3000pa3HBIX OTXOJOB IIPOU3BOJICTB.
Ctounble BoJbl. CXeMBI OYMCTKH.
broGuIbTPEI, a9POTEHKH, METAHTEHKH,
OKCHUTEHKH. AKTUBHBII W1 ¥ BXOJAIINE B
HEro MUKpoopranusmel. Mcnonab3oBanue

BOJIOPOCJICH B OUYMCTKE CTOYHBIX BOJI.

JlaGopaTopnas pabota
«IToxcuer KIETOK IPOXOIKEN B
Kkamepe ['opsieBay.
JlaGoparopuas paboTa
«O6Hapyx)eHHe TPOTYKTOB
CIIUPTOBOTO OPOKEHMUS:
STUIIOBOTO CIIUPTA U
YTJIEKUCIIOTO ra3a.
JlaGopatopHas pabota
«Habnronenne pa3sMHOKeHUs
TPOKKEBBIX KIETOK.
[IpakTiueckas padbora
«ITomyuenue TBopora u
kedupa Ha OCHOBE
MOJIOUHOKHCIIBIX OaKTepHii».
[IpakTiueckas pabora
«OCHOBHBIE BUIBI KBaca U UX
XapaKTepUCTUKa» «JIpoxoku u
MOJIOUHOKHCJIbIE OaKTepuH,
MPUMEHSIEMBIE TSI
[IPOM3BOJICTBA KBACA».
[IpakTiueckas pabora
«CpaBHUTEIHHBIN aHAIN3
pa3BUTHUS JPOXKKEN B
a’pOOHBIX U aHAIPOOHBIX
YCITOBHSIX.

[IpakTuyeckas pabora
«MeTOobI OIIEHKH CBOMCTB
XJICOOTIEKAPHBIX IPOAOKEH.

OcoOEHHOCTH TPUMEHCHUS




[IPECCOBAHHBIX, CYIICHBIX U
MHCTAHTHBIX JIPOKIKEI.
lccnenoBatenbckas paboTa
«Bmusiaue ¢puzuko-
XMMHYECKIX (PaKTOPOB Ha
Ka4eCTBO
OMOTEXHOJIOTNYECKON
MpOAYKIMH (KBac, kedup,
CBIp, XJIEO U JIp.)».
lccnenoBaTenbckas paboTa
«Bnusiaue ¢puszuko-
XUMAYECKHX (aKTOPOB Ha
poct Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBenHnas
uHpopmanus (8 4)

HacneacTBEHHOCTh M U3BMEHUYUBOCTD -
OCHOBHBIE CBOWCTBA KUBBIX OPraHU3MOB.
3MeHYMBOCTh. Bubl H3MEHYMBOCTD.

[ 'eH -MaTepuanbHbIil HOCUTEIb
HACJIEACTBEHHOCTH U U3MEHYUBOCTH.
HyxiiennoBbie KUCIOTHI. JIokanu3anus
FeHETUYECKOTO MaTepHraia B KIETKE.
[lenenue knerok. Permkanus JJTHK.
OcHOBHasi orMa MOJIEKYJISIPHOI
ouonorun. Tpanckpunuus. TpaHcasanus.
MyTtanuu.

[IpakTuueckas pabora
«MouduKaoHHast
M3MEHYUBOCTD (JIUCTHA,
WUTOJIKK C OJTHOTO JIEPEBA)».
[IpaxkTrueckas padota «I'eH -
WHCTPYKIHUS 110 COOpKe
KJICTKH (Ha Oucepe win
KOHCTPYKTOPE)».
[IpakTudeckas pabota
«Mytanus Ha 6yTepOpose
(J1r000¥ 00BEKT U3
npeabIayIei paboThl, e
M3MECHCHUE UHCTPYKITUU
MPUBEJET K U3MEHEHHIO
BHEIIHETO BUIA O0BEKTA)».

Tema S.
BupycoJsiorust (6 1)

[lookeHne BUpyCOB B CUCTEME
oprannueckoro mupa. CTpykrypa u
XUMHYECKHUI COCTaB BUPYCOB.
Knaccugukarus BupycoB. Penpogykius
BHUPYCOB. Bupycsl - Bo30yaurenu
MH(DEKIIMOHHBIX Oose3Hei. OHKOBUPYCHI.
bakTtepuodaru: ctpoeHue, CBONCTBA,
[IPUMEHEHHE.

bronornueckue MeTo 161 00PHOBI C
BHUPYCaMHU.

[IpocMOTp JOKYMEHTAIBHOTO
¢duibMa 0 BUpycax.
[IpakTiueckas pabora.
«Metoz pa3BeleHUN.
[IpakTiueckas pabora.
«TurpoBanue
OakTepruodaroBy.

Tema 6. 'ennas
WHIKEHEPHUH U
OnorexHosioruu (8 1)

OCHOBBI T€HHOM HHXXeHepuu. BekTopa.
Cneunduueckue pepMeHThl OaKTepHil.
bHOTEXHONIOTUU MPOTYKIIMU OETIKOB B
OakTepHaIbHBIX KyJIbTypax. JlocTimkeHus
TeHHOM WH)XEHEPUU U OMOTEXHOJIOTHH.
CRISPR/Cas — cucrtema agarnTuBHOTO
uMMyHHUTeTa Oakrepuit u apxeit. [MO.
Metoapl noyuenust ' MO.

[IpakTuyeckas pabora
«OHIOHYKJI€a3bl PECTPUKLIAA
(paboTa ¢ HYKJI€OTHIHBIMU
[OCJIEZI0BATEIHHOCTAMU Ha
Oymare)».

[IpakTrueckas paboTa
«["eHHbIC HOKHUIIEI -
CRISPR/Cas
(MozeTMpoBaHue Ha
Oymare)y.

Wrpa-guckyceuns: «Boiarpait

rpaHT Ha co3nanue ['MO»y.




Tema 7.
buorexHo0orumn B
"KHUBOTHOBO/ICTBE (8 u)

/lomMecTuKalys OCHOBHBIX JOMAaITHUX
PKUBOTHBIX; COBPEMEHHBIE SKCTICPUMEHTBI
M0 JOMECTUKAIIMK KUBOTHBIX (JIUCHUIIA,
HOPKa U JIp. - SKCIIEPUMEHTBI HAy4HOU
IKOJIBI akasieMuka bensiesa).
CoBpeMEHHBIE METO/IbI B Y)KUBOTHOBOJICTBE:
TpaHCILIaHTAIMs SMOPUOHOB, XMMEpPHBIE
PKUBOTHBIC, KJIOHUPOBAHUE.

OcHOBHBIE 00JI€3HU )KUBOTHBIX U POJIb
MATOTEHHBIX MUKPOOPTAaHU3MOB H
[Mapa3suToOB B Pa3BUTUU 3a00JIeBaHUI
TOMAIITHUX JKUBOTHBIX U OCHOBHBIX MEpax
OOpBOBI C HUMH; POJIb MOJIE3HBIX
MUKPOCUMOMOHTOB B OpraHN3Me
PKUBOTHBIX. [lonoxkutensHoe U MoO0UHOE
(oTpunaTeIbHOE) BO3ACHCTBUU
AHTUOMOTHKOB Ha OPraHU3M B XOJI€
TICYCHHSI JKUBOTHBIX; 1€ U 331a4H
BeTEpUHAPUU. BHOTEXHOIOT U KOPMOBBIX
MpErapaTosB.

Jluckyccus «JlomecTukanus,
BCE JIM PACTCHUS U )KUBOTHEIE,
KOTOPBIE KHUBYT PSIIOM C
YCIIOBEKOM MM
oJloMaIIHuBaroTCAa? MoXHO
7T CUMTaTh TapaKaHa
0JIOMAaIlIHEHHBIM
PKUBOTHBIM?». [TpakTrueckast
pabota «MeToauka
KIIOHHPOBAHUS
(MozenupoBaHue Ha Oymare).
[IpakTuyeckas pabora
«CocraBieHue paloHa
MMUTAHUS )KUBOTHOTO, PACUeT
[PacXo/I0B Ha COJEPIKAHUEH.
MccnenoBatenbekas padbora
«OlieHKa KauecTBa MOJIOUHOM
[TPOTYKITHH.

Tema 8.
buorexnosoruu B
PacrenuneBoacrse 10 u

OCHOBHBIE METO/IbI CEIEKIUH.
['ubpunuzanus. @opmel 0T60pa. OCHOBHBIE
HAIPaBJICHUS CEJIEKIINU: yIydlICHUE
YPOKAMHOCTH, YCTOWYUBOCTH K
OMOTUYECKUM U aOUOTHYECKUM (PaKTOpam.
(OCHOBHBIE TIOJXO/IbI CEJIEKIINY U
OMOTEXHOJIOTMH KYJIbTYPHBIX PaCTECHUH,

[ nOpuau3anus, oTAaJeHHAs
ruOpuAN3aIHs, UCKYCCTBEHHBINH 0TOOD,
reTepo3uc, TpaHchopMalys, MyTareHes,
reHeTUYecKoe peaakTupoBanue). cropus
cesiekiuu B Poccun u mupe, ucropus
pa3BUTHS BaKHEHIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek MOXeT MOAUPHUIINPOBATH
pacTeHus?

[ 'enHas uHxkeHepus pacteHnid: Uto takoe
TEHETUUYECKAsl MHKEHEPUS pacTEHUI.
TpancreHHsle pacTeHus. MeTo bl
nonydeHus. OOpa3oBaHue ONyxoynen y
pacTeHU.

ArpoOakTepuanbHas TpaHC(POpMaLUs:
Tennasmunel. ['ensr T-JTHK.
MonekyIIpHOreHETHYECKHE MEXaHU3MBI
Tpanchopmaruu. [ 'eHeTnueckoe
penakTupoBanue. COBpeMEHHBIE IOIXOIbI
U JTOCTH)KEHUS TEHETUUECKOTO
PEIAKTUPOBAHUS PACTECHUMN.

EcTh 11 )ku3HB B poOupke?
broTeXHOJIOT U KYJIbTYPHBIX PACTEHUM.

[IpakTuueckas padbora
«BpIpamuBaem ropox. Kak
MPOBECTH CKPEIUBAHHE Y
ropoxay. [IpakTudeckas
paboTta «I'eHOMHBIE HOKHHUIIBI
(MonenupoBaHue paboThI
cuctembl CRISP-Cas).
lccnenoBaTenbckast pabora
«BpIpamuBanye pacTeHHUN B
MpOOUpPKeE» (MOKHO
BOCIIOJIb30BaThCS
pe3ynbTaTaMu MPeabIIyIuX
HKCIIEPUMEHTOB TI0
COCTaBJICHHUIO MTUTATEIHHBIX
[PacTBOPOB ISl pAaCTEHHUIN).




Monayab «MoJiekyJasipHble 0CHOBBI (pusnosiorum u papmakosorum» 9 kiacc (68

4acoB)
TeMmbI OcHoOBHOe coiep:KaHue JlessiTeJbHOCTH
MIKOJIBbHUKOB
Tema 1. Beenenue. bruorennsie anementsl: oprasorensl: O, [MccnenoBaTenbckas padota
DU3HOJIOTHYECKAS C, N, H. «KonuuecTBeHHas OllEHKa

xumus (20 1)

AKTUBHBIC ()OPMBI KUCITIOPOJIA, UX TOTYICHHUE,
HelTpanu3anus. MakpoaJieMeHThI: IPOLIEHT
COJIepKaHUs B OPraHU3Me, BBITOTHICMAsT (YHKIIUA,
collepKaHue B MPoJykTax nutanus. Ca2+ -
CBSI3BIBAIONINE OCITKH, ICTTOHNPOBAHHE KaIbIINU,
PETYISAIIS YPOBHS KaJbIUA B OPraHU3ME: TOPMOHBI
mouek. Mg - cTpoenne xmopoduiia, ero aKTUBaIUs
COJIHEUHOM 3Heprueil. MUKpO3IEeMEHTHI: B KaKUX
MOJICKYJIaX COAEPKATCs, BHITONHAEMAas ()yHKIIHS,
collepKaHne B MPOAYKTaxX muTanus. [locmencTBus
Mepe03UpOBKH MUKpO3JIeMeHTaMH. Fe -
yCBauBaeMbIe TUIIBI COETMHEHUH jKeme3a.
['eMOMPOTEHHBI, TeMOIMAHUH, IIUTOXPOMBL. CU -
YCBOGHHE U TPaHCIOPT Meau. bemnku, coneprkaiiue
Menb. [TaTonornyeckue CHHIAPOMBI MeHKe U
BusibcoHa, CBSI3aHHBIC C METa00IM3MOM ME/TH.
TokxcuuHble 35eMeHThI [lepuoanyeckoil cucTeMsl
T opraHu3Ma. BimstHre HerocTaTka Makpo U
MHKPORJIEMEHTOB HA JKUBBIC OPTaHU3MBL. JKHPEI.
3a0oeBaHNs YeJI0BEKa, CBSI3aHHBIC C HAPYIIICHUIMHU
PKUPOBOTO OOMEHa. JIMCITUIHIeMITH.

Vraesoapl. 3a001¢BaHMs YeI0BEKA, CBI3aHHBIC C

HapyIICHUSIMH YTII€BOTHOTO oOMeHa. CaxapHbIit

nurader.
benxu. Ctpoerue. 3aboneBaHus YeOBeKa,
CBsI3aHHBIC C HAPYIICHUSIMA OETKOBOrO OOMEHa.
Dynkiun 6enkoB. PepMeHTH. MexaHu3m
meiicTBus. Kitacchl pepMEHTATHBHBIX pEaKITii.
KodepMmeHTEl. BuTaMuHBI 5XKHPOpPACTBOPUMEBIE,
BOJIOpacTBOpHUMEIE. [IpeBparieHrne BUTAMIUHOB B
aKTUBHBIE (POPMBI KOEePMEHTOB. ABUTAMUHO3HEL.
(OCHOBHBIE THITHI META0OTHMUCSCKUX PEAKIIHH.
buosneprernueckue npoueccsl. I'mukonus. Lukn
Kpebca. Ilens nepenoca 31ekTpoHoB. OKHCIeHUE
PKUPHBIX KHCIOT. KaTtabomm3m aMUHOKHCTIOT.
["mokoneorenes. CHHTE3 yTIIEBOIOB, OEIKOB,
KUpOB. MeTabonuTHueckue 3a00IeBaHMUS.
[TpakTHUecKoe 3aHATHE: «PEIICHUE 3a]a4 Ha
SHepretudeckuil oomen» Kietka. [Tonstue
MeMOpanbl. OyHKIIUE MeMOpaH. Bumpl Tpancmopra
B KJIeTKY. MeMOpaHHbIe OpraHOuAbl. 3a00JeBaHHS
CBsI3aHHBIC C HAPYIICHHEM PadOTHl MEMOPaHHBIX
opraHeu1, 00Je3HH HAKOIUICHUS. THUIIBl KOHTAKTOB
MEX1y KIeTKaMu. 3HaueHHe MEXKIIETOUHOM
KOMMYHHKAITUH JIJIS 37I0POBBsI OPTaHU3Ma.

SAnpo. YpoBHU yIIaKOBKM XpOMATHHA.
XpomocomHbIe TeppuTOprH. HemeMOpaHHbIE
OpTaHOWIHI.

coJlepKaHUsl MUKPO3JIEMEHTOB WIN
BUTAMMHOB B ITUIIEBBIX
[IPOAYKTaX».

[IpakTudeckoe 3aHATHE
«KauecTBeHHBIE peaKLIUU Ha
OpraHUYECKHE MOJIEKYIBI».
[IpakTHueckoe 3aHsTHe
«IeHaTyparys OCIKOB»
[IpakTndeckoe 3anarue «M3yuenue
AKTUBHOCTH aMUJIA3bD».
[IpakTuueckoe 3ansaTue «Jluanms
(kyIeTOYKa Tpayoe)y.







Tema 2.
MoJiekyasipHas
ounosorus (20 4)

(OCHOBHBIE BEXU PA3BUTHS MOJICKYJISIPHOM
OMOJIOrUH.

HyxnennoBble kuciaotsl. OCHOBHBIE
[PUHIUIIBI CTPOEHUsL. MaTpuiHbIe
CcUHTE3bl. Pernmukanus - ocHOBa
KJICTOYHOTO JeneHus. [IpuHiuumnst
perukanu. Myrtanuu. YTo BbI3bIBaeT
n3meHenus B crpoenuu JJHK. Ipuniune
penapanuu. Tpanckpunius.

[ 'eneTnueckuit kox. Tpancsanus.
Opranu3zanysi FeHoMa BUPYCOB
[[poTHUBOBUPYCHBIE CPEJICTBA, MEXAHU3MBI
ux naerctBus. Opranuzanus reHoMa
OaxkTepuil AHTHOAKTEpUATIbHBIE
npenaparsl. Opranuszanus reHoma
hykapuoT ['eHOMHOE peakTUpOBaHUE.

[IpakTrueckas padboTa
«Bpraenenue JHK u3
OaHaHay.
[IpakTuyeckas pabora
«Mogaenb JJHK- opurammy.
[IpakTuyeckas pabora
«OrmpeneneHne KauecTna
npenaparos JJHK ¢ momomisro
crekTpodoTOMETpUN» (MPH
HAINYUHA 000pyJOBAHU).
[IpakTuyeckas padora

«PernkaTuBHAsS MallliHA
(urpa- IEMOHCTPALIHS ).
[IpakTuueckas padora «IIL[P
(Mozens amIuTUKaIKsa Ha
Oymare)».

[IpakTraeckas pabora
«Cua mpoMoTOopay.

[IpakTuueckas pabora
«PemieHue 3aga4y Ha
TCHETHYCCKHI KO,

[IpakTuueckas pabora
«DonauHr OEIKOBY.
VccnenoBaTenbckas pabora
«Pacnipoctpanenue
AQHTHOMOTHKOPE3UCTEHT HBIX
OaxTepuiiy.

[IpakTyeckas pabora
«PaboTta B cCOBpeMEHHBIX
reHEeTHUECKUX 0a3ax JaHHBIX.
[IpoBenenue In silico ananuza
M0CJIeI0BATEIbHOCTEN
TCHOB).




Tema 3.
DdapMaKoJIorus
(28 9)

[TousiTue o nekapctBax. [IpuHIMIIBI

M0X0/a K TOMCKY HOBBIX JIEKAPCTBEHHBIX

cpenctB. CKpUHUHT U €TI0 METO/IBI.
ITytu BBenenus JIC. dapmMakoKuHETHKA
JIEKapCTBEHHBIX BellecTB. BecackiBanue
(abcopOmms) nexapcTB. OCHOBHBIC
MEXaHU3Mbl BcacblBaHUs. TpaHcropT
JICKapCTBEHHBIX BeIIeCTB. [ eHbl 1 Oenku
nepBoi ¢asel Onorpanchopmaruu. [lyru
BBIBE/ICHUS JIEKAPCTB U3 OpraHu3Ma.
DKCKpenus v dauMuHanus. ['eHpl u OenKu
BTOPO#1 (pa3bl OMoTpaHCcHopMaIuu.
®apmakonuHaMuka. I'maBHoe u
no0oYHOE, pe30pOTUBHOE U MECTHOE,
npsiMoe, HempsMoe U pedIeKTOPHOE
nericrBue. Buapl B3auMoaencTBus
nekapcTB. CMHEPryu3M U aHTaroHU3M MpU
COBMECTHOM JICHCTBUU JICKAPCTBEHHBIX
BEILECTB, UX Pa3HOBUIHOCTHU
TpancmeMOpanHbIl cUrHATUHT. THITBI
KJIETOYHBIX pelenTopoB. MeMOpaHHBIE:
MOHHBIC KaHAJIbl, KATAIUTUYECKHUE U
comnpshxeHHble ¢ G-0enkamu;
BHYTPHKJIETOUHBIE: IUTOIIa3MaTHIECKHE
U siepHble. MexaHu3MBbl JIUTraHI-
pPELENnTOPHOrO B3aUMOIEHCTBHUSI.
CenexkTuBHOCTH (M30MPATETHLHOCTD)
JIEUCTBUSI, CBSI3b «XMMHYECKasi CTPYKTYypa
- (hapmakonornueckass akTUBHOCTh
BelecTB» PapMaKoJIOrHYeCKOu
MOAYJSIIUYA CUHANITHYECKOU
XOJIMHEPrU4ECKOM Mepe1ad.
MounekyJIapHbII MEXaHU3M JEHCTBUS U
(dapmakoiorunyeckue cBoricrea M-
XOJMHOOJIOKaTOPOB, TAHTINOOIOKATOPOB
U KypapemnoJJo0HbIX CPEJCTB.
dapmakosiorudeckas peryssinus
AKTUBHOCTH aJIpEHEPTUUYECKOr0 CUHAIICA.
ApEHOMUMETHKH, aIpeHOOI0KATOPHI,
CHUMITAaTOIUTHKH.
MonekynspHas ¢papMaKkoIorus
AHTUAJUIEPTUYECKUX CPEJICTB.
['mcTamMuHOBBIE PEIENITOPHI: TUIIHI,
MOJIEKYJIIpHAsl OpraHu3aIusl.
Crabunuzatopsl MEMOpaH TYYHbBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JeiCcTBUS, 0COOEHHOCTH KITMHUYECKOTO
MIPUMEHEHUS, TOUKU TPUI0KEHUS
JNENCTBUS MHTUOUTOPOB JIUIHIHBIX
MEANATOPOB.

WccnenoBatenbekas pabora
«OQKCIEPUMEHTA 110
ONPEEICHUIO0 TOKCUYHOCTH
BEILIECTB HA apTEMUIUSIX).
[IpakTrueckas padota «Kapra
HKCIpecCHH J0(aMHUHOBBIX U
CEPOTOHMHOBBIX PELIENITOPOB
B MO3I€ MBIIIEI».
VccnenoBatenbckas pabora
«IloBeneHuecKkne TeCThl Ha
peiOkax Danio rario. Ceetiio-
TEMHasl KaMepay.
VccnenoBatenbckas pabora
«IloBeneHuecKkre TeCThl HA
peiOkax Danio rario.
OTKpBITOE TIOJIEM.
VccnenoBaTenbckas pabora
«IloBeneHuecKkre TeCThl HA
peidkax Danio rario. Craiinoe
rnoseneHuey. [Ipakruueckas
pabota «BnusiHue
aJpeHajiiHa Ha CEpJICYHbIC
COKpalieHus (IporpaMMHOe
oOecrniedyeHue)».
[IpakTudeckas pabota
«l'ucromornyeckne
penaparbl UMMYHHOM
cucteMbl». [IpakTnueckas
pabota «['ucronornueckue
[penaparsl HEPBHOM
CUCTEMBI.




MexaHu3M IeUCTBUSI M IPUMEHEHHUE
[IPENapaToB, CTUMYIUPYIOLUIUX IPOLECCHI
nMMyHHTeTa. Dapmakosiornyeckas
XapaKTePUCTHKA UHTEPJIEUKUHOB:
[10JIy4E€HUE, MEXaHU3M JCHCTBYS,
npruMeHeHne. OCHOBBI MaTO(PU3NOIOTUN
0cTpo(a30BOro OTBETA, MEAUALUS
BOCHIaJICHUSA. MOJIEKYIIIPHBIN MEXaHU3M
[TPOTUBOBOCIIAJIUTEIIEHOTO IEHCTBUSA
[IIFOKOKOPTUKOCTEPOUI0B, HECTEPOUTHBIX
[TPOTUBOBOCIIAJIUTEIIBHBIX CPEICTB.
[ToHsiTHE 0 HAPKO3€ U HAPKO3ZHBIX
npenapartax. KiaeTo4yHslii 1 HEpBHBIN
HapKko3. Papmakogorunyeckas
XapaKTEPUCTHKA OTACIbHBIX IPYIIII
HapKO3HBIX cpeAcTB. [locnenoBarenbHOCTD
ICICTBUS HA LICHTPAJIBHYIO CUCTEMY.
dwusnonorndeckuit cox; ¢asbl cHa. Busr
HapylieHui cHa [lonsTue o
MEAMKAMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (TMIMHOTHKAX).
MouexynspHble aCEKThl HOLUIEIUH.
OnuaTHbIE PELENTOPBI, UX TUIIBIL.
OHKe(paNIUHbI U SHAOPPUHBI - SHJOTEHHbIE
JTMTaHbl OIIMATHBIX PELIENITOPOB.
AHTUIICUXOTHYECKOE JIEUCTBUE, BIUSHHUE
Ha (DYHKIMIO 3KCTpanupaMuIHON CUCTEMBI,
HSMOLIMOHAIBHYIO CEpPY, pPBOTHBINA LIEHTP,
apTepHAJILHOE 1aBIIEHUE, LIEHTP
TEPMOPETYJIALINH.

MounekynspHble MEXaHU3MBbI JEHCTBUS
HENpPOJIENTUKOB, BIUSHUE Ha
noaMUHOBBIE, CEpPOTOHMHOBBIE, aJJPEHO- U
TMCTAMUHOBBIE PELIENTOPHI, UX JeicTBHE
Ha KJIETOYHbIE MEMOpaHbI, Ha
NIENIOHUPOBAHNE TKAHEBBIX MOHOAMHUHOB.
[ToTeHnnan-3aBUCUMbIE HATPUEBbIE KaHAIIbI
KAaK MMILEHU JIEHCTBUS MECTHBIX
aHecTeTUKOB. CriocoObl HHTUOMPOBAHUS
[NOTEHLINAI3aBUCUMBIX HATPUEBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMH.




Moayab «MoJieKyJIsipHbIe OCHOBBI ceJieKIMmu» 9 Kiacc (68 yacos)

TeMmbI

OcHoOBHOe coiep:KaHue

I[eﬂTeJIbHOCTb INKOJIBHUKOB

Tema 1. Mosekyasipuasi
ounosiorus (20 4)

(OCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHON
ounonoruu. HykjenHOBbIE KUCTOTHI.
(OCHOBHBIE IPUHIIUIIBI CTPOCHHUS.
MatpuuHble CUHTE3BbI. Perukanus

- OCHOBA KJIETOYHOIO JejeHus. [IpuHiuns
perummkanuyd. Mytanuu. Uto BeI3bIBacT
n3MeHeHus B ctpoennu JTHK. ITpunHiumns
penapauuu. Tpanckpunuus. ['enernueckuii
KkoJ. Opranusanusi FeHOMa BUPYCOB
[IpOoTHBOBUPYCHBIE CPENICTBA, MEXAHU3MBbI
ux naerctBus. Opranuzanus reHomMa
OaxkTepuil AHTHOAKTEpUaIbHbIE
npenaparsl. Opranuszanus reHoma
hykapuoT ['eHOMHOE peakTUpOBaHUE.

[IpakTuueckas pabora
«Boinenenue JTHK u3
OaHaHay.

[TpakTuyeckas pabora
«Mogaenb JJHK- opurammy.
[IpakTuyeckas pabora
«OrmpeneneHne KauecTna
[IpernapaToB

JIHK ¢ momoribio
criekTpodoTomMeTpun» (TIpu
HATUYUU 000PYIOBaHUS).
[IpakTuueckas padbora
«PernukaTuBHas MalIHa
(urpa- 1eMOHCTpaIus)».
[IpaxkTrueckas padota «I1LIP
(Moznenb aMIuTHUKAIUsSI Ha
Oymare)». [Ipaktuueckas
pabota «Cuia mpoMoTopa.
[IpakTuueckas pabora
«Pemenne 3aga4 Ha
FEHETUYECKUN KOJI.
Tpancisuusay. [IpakTnueckas
pabota «PoIAMHT OETKOBY.
WccnenoBatenbekas pabora
«Pacnpoctpanenue
AQHTHOMOTHKOPE3UCTEHT HBIX
Oaktepuii». [IpakTnueckas
pabota «Paborta B
OBPEMEHHBIX T€HETUYECKUX
0a3ax nanHbIX. [IpoBeneHue
In silico ananu3za
[IOCJIE0BATEIILHOCTEN
TCHOBY.




Tema 2.
MoJiekyJisipHbIe OCHOBBI
reseTuxu (20 4)

[Ipenmer renetuku. Kpatkas ncropus
pa3BUTHS IPEJICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K IpU3HaKy: Kak pacKpacuThb KOTa.
Uto Takoe npusHak? [IyTs OT rena no
npusHaka. Myranuu. AJuieny.
['eTepO3UroThl U TOMO3UTOTHI.
/lOMMHaHTHBIE U PELIECCUBHBIE AJUIETIH.
['enbl cTposT opranusM. Bkitouenue u
BEIKJTFOUCHHE 0OJIBIIOro Habopa reHoB. Kak
KJICTKYA TOHUMAIOT, KaKHe FeHbI JOKHbI
paboTatb. /lucKpeTHOE HAacIEe10BaHNE
MPU3HAKOB. 3aKOHBI MEHeNs: OJIUH TeH -
o/1MH npu3HaK. Cxema CKpelBaHusl.
3aKoH eMHO00pasus THOPUIOB MIEPBOTO
[IOKOJICHUS. 3aKOH pacUIeIICHUs IPU3HaKa
BO BTOPOM ITOKOJIEHUU. 3aKOHBI MeHaens:
HECKOJIBKO F€HOB - HECKOJIbKO TIPU3HAKOB.
JluruGpunHoe ckpemuBanue. HezaBucumoe
pacxoxieHue xpomocoM. ClenjaeHHoe
HacyieqoBaHue. B3anmoeiicTBre reHoB.
AJuienbHOE U HealienbHoe. OnpeneneHue
nona. [TojgoBbie xpomMocoMbl. Camiibl 1
camMKu. BriusiHue gpakTopoB okpyKarouiei
cpelibl. XpOMOCOMHOE OITPEIETICHHE T0JIA.
[TosoBeie xpomocomsl. [TpoGiiema
JIOTIOJIHUTEIILHON X-XpPOMOCOMBI Y
PKEHIIHH. Tpex1BEeTHbIE KOILIKH.

PoneBas urpa «Asenn.
lccnenoBaTesbCKui IPOEKT
MyTareHHble paKTOpBbI.
PoneBas urpa «Cyns0a
KJIETKW». [ 'eHbI-
[1EPEKIIIOYATENH.
[IpakTH4eckoe 3agaHue
«AJTOPUTMBI JIJI51 KJIETOK.
[IpakTH4eckoe 3agaHue
«Ennnoobpa3zue nepBoro
[TOKOJICHUS.

[IpakTHueckoe 3a1aHue
«Pacmernienne Bo BTOpoM
[TOKOJICHUI.
lccnenoBaTebCKU IPOEKT
«3akoHsbl ['. Meunneis B
DKCIIEPUMEHTE.
[IpakTHueckoe 3a1anue
«Pemerka Ilenneray.
[IpakTHueckoe 3a1aHue
«HacnenoBanue, cuenieHHoe
C T1OJIOM».

[ IpakTHueckoe 3anATHe
«B3anmo1elicTBHS TEHOB
(MozenMpOBaHUE CUHTE3a U
TpaHCIOPTa MUTMEHTA B
KIIETKY)».




Tema 3.
MoJiekyJisipHbIe OCHOBBI
cesekuu (28 4)

[ 'eHbI B MONYJIALMAX: BEJIMKOE PABHOBECHE.
[Tonysanus. YacToTsl BCTpE4aeMOCTH
[pY3HaKa U ajuielis. Y paBHeHHE Xapau-
BaiinGepra. [lonynsuun MEHSOTCS:
YHCIIEHHOCTh, MUTPAIUS U BBIOOP Cympyra.
@DaxkTOphl, KOTOPBIE BHIBOAAT NOMYIISILIUIO
13 paBHOBecHs Xapau- BaitHOepra.
Uucnennocts nonyisauuu. Ponesas urpa
«Iddext ocHOBaTes». [peiid reHoB.
Mytanuu. HecitydaiiHoe cKpeluBaHue.
M3omsauus. [lonynauuu MeHsoTes:
€CTECTBEHHBII 0TOOp. MexaHu3M JencTBHs
€CTeCTBEHHOT0 oTOopa. JIBrxymmii oToop.
MonudukanroHHas "3MEHYUBOCTb.
CratucTuieckre 0COOEHHOCTH
MOIM(PUKAITMIOHHON N3MEHYUBOCTH.
HacnenoBanue KOJIMYE€CTBEHHBIX
pu3HaKkoB. KomnuecTBeHHbIE IPU3HAKH.
CpenoBasi U3MEHYMBOCTb MPU3HAKA.

Koo duumeHT HacieyeMoCTH Mpu3HaKa.
OTtBet Ha 0TOOD. [Tonck renoB
KOJIMUECTBEHHBIX IPU3HAKOB.
OHOHYKJIEOTUIHbIE BAPUAHTHI T€HOB.
JIHK-yum. [TonHOreHOMHBIN aHaIN3
accounanuii. «OMbI» HaJi TEHOMOM.
[ToctreHoMHas spa. OOpaTHas reHeTHKa.
«OMuKCHBIE» HccnenoBanus. [Iporeom,
MeTabosoM. JlomecTukanus U HEHTPbI
reHeTHueckoro pasHooopasus. [loucku
PaCTeHUI C «XOPOLIUMUY MPU3HAKAMHU IS
4esI0BeKa. LleHTpBl FeHETUUECKOTo
pazHoobOpa3usi. Hukonait iBanoBuy
Basuios. Cenekuusi. KomOGuHanmonsas u
rudpuaHas cenekuus. ['ereposuc.

[[pakTHueckoe 3a1aHne
«YacToThl ajmenei,
FEHOTUIIOB U (DEHOTHUIIOBY.
lccnenoBaresbCKui IPOEKT
«AHaIu3 reHeTUYECKOU
CTPYKTYPBI IOMYJISINH (HA
OCHOBE 3aKoHa Xap/u-
Baitnsepra)». Ponesas urpa
«IhdexT OyTHUIOYHOTO
COPJIBILLIKAY.

PoneBas urpa «EctecTBeHHBIM
ot6op». MccnenoBarenbckue
paboTel «MoaudukamoHHas
M3MEHYMBOCTb PACTCHUH B
[peJenax Ballero Mecra
YKUTEITHCTBAY.
[IpakTdeckoe 3agaHue
«ATPOHOMBI».
[IpakTHdeckoe 3agaHue
«I"oMonoruueckue psibl
HACJIEICTBEHHOU
M3MEHYHBOCTH.
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